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INTRODUCTION 

This databook contains data slieets on the SGS-ATES range of discrete power devices 
for professional, industrial and consumer applications. 

Selection guides are provided in the following pages to facilitate rapid identification of 
the most suitable device for the intended use. 

The information on each product has been specially presented in order that the perfor- 
mance of the product can be readily evaluated within any required equipment design. 
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SGS-ATES GROUP OF COMPANIES 



INTERNATIONAL HEADQUARTERS 

SGS-ATES Componenti Elettronici SpA 
Via C. Olivetti 2 - 20041 Agrate Brianza - Italy 
Tel.: 039-65551 
Telex: 330131-330141 



BENELUX 

SGS-ATES Componenti Elettronici SpA 

Benelux Sales Office 

B- IISOBruxelles 

Winston Churchill Avenue, 122 

Tel.: 02-3432439 

Telex: 24149 B 



ITALY 

SGS-ATES Componenti Elettronici SpA 

Direzione Commerciale Italia 

20149 Milano 

Via Correggio, 1/3 

Tel.: 02-4695651 

Sales Office : 

40128 Bologna 

Via Corticella, 231 

Tel.: 051 -326684 

00199 Roma 

Piazza Gondar, 1 1 

Tel.: 06 -8392848/8312777 



DENMARK 

SGS-ATES Scandinavia AB 
Sales Office 
2730 Herlev 
Herlev Torv, 4 
Tel.: 02-948533 
Telex: 35411 



EASTERN EUROPE 

SGS-ATES Componenti Elettronici SpA 

Export Sales Office 

20041 Agrate Brianza - Italy 

Via C.Olivetti, 2 

Tel.: 039 - 6555287/6555207 

Telex: 330131-330141 



FRANCE 

SGS-ATES France S.A. 
75643 Paris Cedex 13 

R'esidence "Le Palatino" 
17, Avenue de Choisy 
Tel.: 01 -5842730 
Telex: 042 - 250938 



SINGAPORE 

SGS-ATES Singapore (Pte) Ltd. 

Singapore 1231 

Lorong 4 & 6 - Toa Payoh 

Tel.: 2531411 

Telex: ESGIES RS 21412 

SWEDEN 

SGS-ATES Scandinavia AB 

19501 Marsta 

Box 144 

Tel.: 0760-40120 

Telex: 042- 10932 



SWITZERLAND 

SGS-ATES Componenti Elettronici SpA 

Swiss Sales Offices 

6340 Baar 

Oberneuhofstrasse, 2 

Tel.: 042-315955 

Telex: 864915 

1218 Grand-Saconnex (Geneve) 

Chemin Francois-Lehmann 22 

Tel.: 022-986462/3 

Telex: 28895 



WEST GERMANY 

SGS-ATES Deutschland Halbleiter 

Bauelemente GmbH 

8018 Grafing bei MiJnchen 

Haidling, 17 

Tel.: 08092-690 

Telex: 05 27378 

Sales Offices: 

3012 Langenhagen 

Hubertusstrasse, 7 

Tel.: 0511 -772075/7 

Telex: 09 23195 

8000 MiJnchen 90 

Tegernseer Landstr., 146 

Tel.: 089-6925100 

Telex: 05 215784 

8500 Nurnberg 30 

Ostendstr., 204 

Tel.: 0911-572977/78/79 

Telex: 0626243 

7000 Stuttgart 80 

Kalifenweg, 45 

Tel.: 0711 -713091/2 

Telex: 07 255545 



HONG KONG 

SGS-ATES Singapore (Pte) Ltd. 

9th Floor, Block N, 

Kaiser Estate, Phase III, 

11 Hok YuenSt., 

Hung Horn, Kowloon 

Tel.: 3-644251/5 

Telex: 63906 ESGIE HX 



UNITED KINGDOM 

SGS-ATES (United Kingdom) Ltd. 
Aylesbury, Bucks 

Planar House, Walton Street 
Tel.: 0296-5977 
Telex: 041 -83245 



U.S.A. 

SGS-ATES Seminconductor Corporation 

Scottsdale,AZ 85251 

7117, East 3rd Avenue 

Tel.: (602) 990-9553 

Telex: SGS ATES SCOT 165808 

75248 Dallas, TX 

16970 Dallas North Parkway 

Building 700, Suite 702 

Tel.: (214) 733-1515 

DesPlaines, IL60018 

2340, Des'Plaines Ave Suite 309 

Tel.: (312) 296-4035 

Telex: 282547 

Santa Clara, CA 95051 

2700, Augustine Drive 

Tel.: (408) 727-3404 

Telex: 346402 

Waltham, MA 02154 

240, Bear Hill Road 

Tel.: (617)890-6688 

Telex: 923495 WHA 

Woodland Hills, CA 91367 

6355, Topange Canyon Boulevard 

Suite 220 

Tel.: (213) 716-6600 

Telex: 182863 
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES 



SGS power transistors cover a wide range of technologies optimized for almost every application. 

These include epitaxial base (medium voltage, high ruggedness, general purpose) epitaxial planar (high 

speed with good voltage capability) multiepitaxial planar (high current switching) and multiepitaxial 

mesa (high voltage-high power switching). 

A wide choice of packages are available. 

In order to be easy to use following power transistor selector guides cover only a part of the complete 

range. Other voltage ratings and gain selections shown on the full data sheets are equally available. 

Many older devices which are less popular for new designs are also in production. Your nearest SGS sales 

office or distributor has full details available on request. 
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EPITAXIAL BASE - Icm 1 to 15A; Vceo 22 to 180V 



NPN and PNP types 

(perfect complementary pairs) 

Medium Vceo range (22 to TOOV) 

Medium switching speed 

Medium fj (2 to 20 MHz) 

High ruggedness 

Monolithic Darlington capability 
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55 
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1.0/4 


1.20 
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40 


40 


40 


TO-220 
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70 
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40 


TO-220 
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BD242A 
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1.20 
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60 


60 
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Darlington types. 



SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES 

(continued) 



EPITAXIAL BASE (continued) 
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0.80 


2.0/200 


Ilii 


IIMI 


60 


tut 


TO-126 


BD677A 


iMM! 


IWIi 


2.0/3 


2.80 


2.0/8 


4 


60 


60 


50 


TO-220 


BD535 
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80 


■■ 


TO-126 


BD679A 


liWil 


1^ 


2.0/3 


2.80 


2.0/8 


4 


80 


80 


50 


TO-220 


BD537 


BD538 


15 


2.0/2 


0.80 


2.0/200 


BBS 


IBI 


180 


■m 


TO-39 


BDW91 


mwii 


WUK^ 


2.0/5 


2.0 


2.0/4 


Iili 


iiSiil 


60 


WHB. 


TO-220 


TIP12D 


liMIBi 


lilMI 


3.0/3 


2.0 


3.0/12 


ilii 


iili 


80 


■■i 


TO-220 


TIP121 


H^fc 


^U 


3.0/3 


2.0 


3.0/12 


Ilii 


■H 


100 


UBi 


TO-220 


TIP122 


im^^B 


^M 


3.0/3 


2.0 


3.0/12 


!iil 


99§ 


45 


i^B 


TO-220 


BD\A/23 


i^^Mi 


^11 


2.0/3 


2.0 


2.0/8 


ill 


■fci 


60 


W^ 


TO-'220 


BDW23A 


li^Bi 


iiiil 


2.0/3 


2.0 


2.0/8 


IBi 


i^ 


80 


■W 


TO-220 


BDW23B 


iBHIfc 


!^ll 


2.0/3 


2.0 


2.0/8 


■ 


mfc 


100 


■■1 


TO-220 


BDVU23C 


^■ft 


■■l 


2.0/3 


2.0 


2.0/8 


!■! 


illfc 


140 


BBi 


TO-220 


BDX53E 


i^Wi 


iiUfc 


2.0/5 


2.0 


2.0/10 


Ifc! 


ii^fc 


150 


■H 


TO-39 


BDX03S 


■^■fc 


im 


2.0/5 


2.0 


2.0/8 


nil 


BBi 


160 


w^M 


TO-220 


BDX53F 


^^Bi 


IBI 


2.0/5 


2.0 


2,0/10 


6 


45 


45 


65 


TO-220 


BD243 


BD244 


15 


3.0/4 


1.50 


6.0/1000 


6 


40 


40 


65 


TO-220 


TIP41 


TIP42 


15 


3.0/4 


1.50 


6.0/600 


6 


60 


60 


65 


TO-220 


BD243A 


BD244A 


15 


3.0/4 


1.50 


6.0/1000 


6 


60 


60 


65 


TO-220 


TIP41A 


TIP42A 


15 


3.0/4 


1.50 


6.0/600 


6 


80 


80 


65 


TO-220 


BD243B 


BD244B 


15 


3.0/4 


1.50 


6.0/1000 


6 


80 


80 


65 


TO-220 


TIP41B 


TIP42B 


15 


3.0/4 


1.50 


6.0/600 


6 


100 


100 


65 


TO-220 


BD243C 


BD244C 


15 


3.0/4 


1.50 


6.0/1000 


6 


100 


100 


65 


TO-220 


TIP41C 


TIP42C 


15 


3.0/4 


1.50 


6.0/600 



Darlington types. 
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EPITAXIAL BASE (continued) 



Ic 

(A) 


VCBO 
(V) 


VCEO 
(V) 


Ptot 
(W) 


Package 


NPN 


PIMP 


( 
hpE 
min 


Ic/VcE 
(A/V) 


c 

VcEsat 
max (V) 


Ic/Ib 

(A/mA) 


7 


80 


70 


40 


TO-220 


2N6292 


2N6107 


30 


4.0/2 


1.0 


2.0/200 


7 


40 


30 


40 


TO-220 


2N6288 


2N6111 


30 


4.0/3 


1.0 


3.0/300 


8 


40 


40 


:;:.''6B ■■■',: 


TO-220 


2N6386 




1000 


■:'";:3.Q/3>V'' 


v':'^-0, ■'■.,,: 


3.0/6 


8 


45 


45 


60 


TO-220 


BDX53 


BDXi* 


750 


■"'3.0/3 ;■'■ 


."^.2.0:'''' 


3.0/12 


8 


60 


60 


: .:aQ./„ 


TO-220 


ai>X53A 


fDX54A 


750 


3.0/3 


2.0 


3.0/12 


8 


60 


60 


■'■'W:' 


TO-3 


Wiaiooo 


ivysoo 


1000 


'mMSy;: 


■;->;2.o'' ■'.■", 


3.0/12 


8 


80 


80 


'{^rM\: 


TO-220 


BDXStB 


:;iBC)Xi4^:„ 


750 


';^■:3.o/3A';,; 


:vs':':2.o:,:;,:. 


3.0/12 


8 


80 


80 


MM''. 


TO-3 


|iiioc)li; 


':^0^KM 


1000 


§§$§M 


wWiM 


3.0/12 


8 


100 


100 


'MW': 


TO-220 


;;;;;BilXi|ef': 


f,p£|ii|:^: 


750 


''$^;MlM} 


M&'M 


3.0/12 


8 


60 


60 


-::'::^7i':;.^ 


TO-220 


W0^0- 


;;Ti^^f||| 


1000 


B^M§M 


1MM& 


4.0/16 


8 


80 


80 


MMt 


TO-220 


■■tM^I'',-,- 


^.■■T:JTOi£::'( 


1000 


'^'''■^■^■MM 


%<Mi0 


4.0/16 


8 


100 


100 


:i'^M.:;; 


TO-220 


'^WM:U 


i^^^^'M 


1000 


[O.|;0/^:;;::;: 


MWaB 


4.0/16 


10 


45 


45 


:>i:oci:;:.:^ 


TO-3 


■:>^iE)Xai:;>''-"':: 


■^mm^M 


1000 


Mm0M 


M^m^M 


4.0/16 


10 


60 


60 


M0''^ 


TO-3 


y^aDXS^Ai: 


'i&cy^j^l 


1000 


i''^J:^d/3>''>: 


'^■&M'% 


4.0/16 


10 


80 


80 


c;#0;v 


TO-3 


..:„|E)^^it;::^ 


/MMm:^^.. 


1000 


l::/mM..i 


MWMw. 


4.0/16 


10 


100 


100 


;;:i^^/':; 


TO-3 


;;;ic»?^|i#::;: 


;^|i>|i|t5:| 


1000 


W0§::M 


i'litli 


4.0/16 


10 


60 


60 


MWi: 


TO-220 


-;21SI0^7;:"'; 




1000 


■^^' 5,.0/3'''^': 


Mm::^'''M 


5.0/10 


10 


60 


60 


':4W':, 


TO-3 


#ij# 


iwijiioo 


1000 


'■:::5.0/3'-;'- 


Mm-'y-^^^ 


5.0/20 


10 


60 


60 


150 


TO-3 


2N5877 


2N5875 


20 


4.0/4 


1.0 


5.0/500 


10 


80 


60 


150 


TO-3 


2N3715 


2N3791 


30 


3.0/2 


0.80 


5.0/500 


10 


80 


80 


-'M'^' 


TO-220 


2|S|63^$ 




1000 


■:'l.'0y^3;:^;; 


1:2.0::. ■■:": 


5.0/10 


10 


80 


80 


^''^^M' 


TO-3 


tt4i)6i 


Mm&i 


1000 


;'''^l^»/': 


MM^:-Si 


5,0/20 


10 


80 


80 


150 


TO-3 


2N5878 


2N5876 


20 


4.0/4 


1 .0 


5.0/500 


10 


100 


80 


150 


TO-3 


2N3716 


2N3792 


30 


3.0/2 


0.80 


5.0/500 


12 


45 


45 


75 


TO-220 


BD705 


BD706 


20 


4.0/4 


1.0 


4.0/400 


12 


60 


60 


75 


TO-220 


BD707 


BD708 


15 


4.0/4 


1.0 


4.0/400 


12 


80 


80 


75 


TO-220 


BD709 


BD710 


15 


4.0/4 


1.0 


4.0/400 


12 


100 


100 


75 


TO-220 


BD711 


BD712 


15 


4.0/4 


1.0 


4.0/400 


S8i 


fiiili 


iiiil; 


SWI 


TO-220 


iilMiil 


BDW94 


750 


5.0/3 


liiiiil 


5.0/20 


ilii 


:iiilS 


MIH 


illiii 


TO-220 


W§&ml 


BDW94A 


750 


5.0/3 


iliiill 


5.0/20 


siii 


iiilS: 


:iiil 


MWS 


TO-220 


iiiiWi 


BDW94B 


750 


5.0/3 


^liliil 


5.0/20 


IIB 


Hfti 


fiiii 


iiili 


TO-220 


llll^ll 


BDW94C 


750 


5.0/3 


ll^ll 


5.0/20 


ii 


iim 


iSiii 


liiil 


TO-3 


liMiii 


BDX88 


1000 


5.0/3 


IHISI 


6.0/24 


IHj 


liHI 


ilKi 


fg&i. 


TO-3 


iiWH! 


BDX8BA 


1000 


5.0/3 


l^iii 


6.0/24 
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES 

(continued) 



EPITAXIAL BASE (continued) 



Ic 

(A) 


VcBO 
(V) 


VcEO 
(V) 


Ptot 
(W) 


Package 


NPN 


PNP 


hpE 
min 


ic/VcE 
(A/V) 


@ 

VcEsat «c/'b 
max (V) (A/mA) 


12 
12 


iiii 


Ulii 
ilili 


liiil 


iillilii 

IliliES 


iiii^ii 


liiiPii 


1000 
1000 


WirnKKi 
111111 


Hill 


iiiiiilil 


15 
15 
15 
15 
15 
15 
15 
15 
15 


100 
45 
45 
60 
60 
80 
80 
100 
100 


60 
45 
45 
60 
60 
80 
80 
100 
100 


115 

90 
125 

90 
125 

90 
125 

90 
125 


TO-3 

TO-220 

TO-3 

TO-220 

TO-3 

TO-220 

TO-3 

TO-220 

TO-3 


2N3055E 

BD905 

BDW51 

BD907 

BDW51A 

BD909 

BDW51B 

BD911 

BDW51C 


MJ2955 

BD906 

BDW52 

BD908 

BDW52A 

BD910 

BDW52B 

BD912 

BDW52C 


20 
15 
20 
15 
20 
15 
20 
15 
20 


4.0/4 
5.0/4 
5.0/4 
5.0/4 
5.0/4 
5.0/4 
5.0/4 
5.0/4 
5.0/4 


1.1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


4.0/400 
5.0/500 
5.0/500 
5.0/500 
5.0/500 
5.0/500 
5.0/500 
5.0/500 
5.0/500 



Darlington types. 
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THERMAL 
OXIDE 



EPITAXIAL PLANAR - Icm 0.5 to 2A; Vqeo 45 to 350V 

NPN and PNP types 

Good voltage capability (Vces ^iP to 400V) 

Low saturation voltage 

Low leakage 

Very high fj (up to 100 MHz) 

Very high speed 

Moderate ruggedness 

Total base-collector passivation 



P-VAPOX 



r ) 


L_ 


N- 


Jr} 


(ri 


T 




N* 




',i 



EPITAXIAL PLANAR 
















Ic 

(A) 


VCBO 
(V) 


VCEO 
(V) 


Ptot 
(W) 


Package 


NPN 


PNP 


hpE 
min 


'C/VCE 
(A/V) 


VcEsat 
max (V) 


'c/'b 
(A/mA) 


0.5 


300 


300 


20 


TO- 126 


MJE340 


MJE350 


30 


0.05/10 








45 


45 


12 


TO-126 


BD135 


BD136 


40 


0.15/2 


0.5 


0.50/50 




60 


60 


12 


TO-126 


BD137 


BD138 


40 


0.15/2 


0.5 


0.50/50 




80 


80 


12 


TO-126 


BD139 


BD140 


40 


0.15/2 


0.5 


0.50/50 




120 


120 


10 


TO-39 


2N5682 


2N5680 


40 


0.25/2 


1.0 


0.50/50 




200 


200 


10 


TO-39 




2N5415 


30 


0.05/10 


2.5 


0.05/5 




300 


250 


10 


TO-39 


2N3440 




40 


0.02/10 


0.5 


0.05/4 




350 


300 


10 


TO-39 




2N5416 


30 


0.05/10 


2.5 


0.05/5 




450 


350 


10 


TO-39 


2N3439 




40 


0.02/10 


0.5 


0.05/4 


1.5 


120 


120 


5 


TO-39 


BSW67 




15 


1.0/5 


1.0 


1.0/150 


1.5 


150 


150 


5 


TO-39 


BSW68 




15 


1.0/5 


1.0 


1.0/150 


2 


50 


45 


25 


TO-126 


BD375 


BD376 


40 


0.15/2 


1.0 


1.0/100 


2 


75 


60 


25 


TO-126 


BD377 


BD378 


40 


0.15/2 


1.0 


1.0/100 


2 


100 


80 


25 


TO-126 


BD379 


BD380 


40 


0.15/2 


1.0 


1.0/100 


3 


250 


150 


10 


TO-39 


BU125S 




30 


0.25/3 


1.5 


0.50/50 


3 


200 


200 


25 


TO-126 


BU325 




30 


0.50/5 


1.5 


0.50/50 


3 


250 


200 


10 


TO-39 


BUY49S 




40 


0.50/5 


0.2 


0.50/50 


3 


40 


40 


6 


TO-39 




2N4234 


30 


0.25/1 


0.6 


1.0/125 


5 


100 


60 


5 


TO-39 


BFX34 




40 


2.0/2 


1.0 


5.0/500 


5 


65 


60 


5 


TO-39 




BSS44 


40 


2.0/2 


1.0 


5.0/500 


5 


150 


80 


7 


TO-39 


2N4897 




40 


2.0/2 


1.0 


5.0/500 


5 


100 


80 


11.7 


TO-39 


2N5154 


2N5153 


70 


2.50/5 


0.7 


2.50/250 


5 


100 


100 


6 


TO-39 


2N5338 




20 


5.0/2 


1.2 


5.0/500 


5 


100 


100 


6 


TO-39 


2N5339 




40 


5.0/2 


1.2 


5.0/500 


7 


130 


60 


10 


TO-39 


BU125 




15 


5.0/2 


1.0 


5.0/500 


7 


100 


60 


10 


TO-39 


BUY68 




40 


1.0/1 


1.0 


5.0/500 


7 


150 


120 


10 


TO-39 


BUY47 




15 


5.0/5 


1.0 


5.0/500 


7 


330 


— 


60 


TO-220 


BU407D 




8 


5.0/1 


1.0 


5.0/650 


7 


330 


150 


60 


TO-220 


BU407 




10 


5.0/1 


1.0 


5.0/500 


7 


200 


170 


10 


TO-39 


BUY48 




15 


5.0/5 


1.0 


5.0/500 


7 


400 


— 


60 


TO-220 


BU406D 




8 


5.0/1 


1.0 


5.0/650 


7 


400 


200 


60 


TO-220 


BU406 




10 


5.0/1 


1.0 


5.0/500 


7 


400 


200 


50 


TO-3 


BUY18S 




20 


1.0/5 


1.0 


5.0/500 


8 


330 


150 


60 


TO-220 


iiMHiis 




100 


5.0/2 


1.5 


5.0/50 


8 


400 


200 


60 


TO-220 


iliiiiroM 




100 


5.0/2 


1.5 


5.0/50 



* Darlington types. 
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES 

(continued) 



MULTIEPITAXIAL PLANAR - Icm 1 to 70A, VcEo75to450V 

Ic range up to 70A 

GoodhpE linearity nm^ 

Very low leakage -^^ 

High switching speed 

High Eg/t, capability 

Total base-collector passivation 




MULTIEPITAXIAL PLANAR 



'c 

(A) 


VcBO 
(V) 


VcEO 
(V) 


Ptot 
(W) 


Packagie 


NPN 


(5 

hpE 
min 


Ic/VCE 
(A/V) 


VcEsat 
max (V) 


"c/'b 

(A/mA) 


1 


350 


250 


40 


TO-220 


TIP47 


10 


1.0/10 


1.0 


1 .0/200 


1 


400 


300 


40 


TO-220 


TIP48 


10 


1.0/10 


1.0 


1 .0/200 


1 


450 


350 


40 


TO-220 


TIP49 


10 


1.0/10 


1.0 


1.0/200 


1.5 


700 


400 


40 


TO- 126 


MJ El 3003 


5 


1.0/2 


1.0 


1 .0/250 


2.5 


600 


400 


36 


TO-126 


BU801 


100 


1.0/3 


2.2 


1.0/15 


6 


400 


350 


60 


TO-220 


BU910 


20 


4.0/1.8 


1.8 


2.50/50 


6 


450 


400 


60 


TO-220 


BU911 


20 


4.0/1.8 


1,8 


2.50/50 


6 


500 


450 


60 


TO-220 


BU912 


20 


4.0/1.8 


1,8 


2.0/50 


10 


100 


80 


60 


TO-3 


BDY91 


20 


10.0/5 


0.5 


5.0/500 


10 


120 


100 


60 


TO-3 


BDY90 


20 


10.0/5 


0.5 


5.0/500 


10 


150 


120 


140 


TO-3 


2N6354 


20 


5.0/2 


0.5 


5.0/500 


12 


300 


250 


120 


TO-3 


BUX42 


8 


6.0/4 


1.2 


4.0/400 


15 


150 


110 


140 


TO-3 


2N6496 


12 


8.0/2 


1.0 


8.0/800 


18 


220 


160 


120 


TO-3 


BUX41N 


8 


12.0/4 


1.2 


8.0/800 


15 


250 


200 


120 


TO-3 


BUX41 


8 


8.0/4 


1.2 


5.0/500 


20 


120 


75 


140 


TO-3 


2N5039 


20 


10.0/5 


1.0 


10.0/1000 


20 


150 


90 


140 


TO-3 


2N5038 


20 


12.0/5 


1.0 


12.0/1200 


20 


160 


125 


120 


TO-3 


BUX40 


8 


15.0/4 


1.2 


10.0/1000 


20 


220 


160 


150 


TO-3 


BUX11N 


10 


15.0/4 


0.6 


8.0/800 


20 


250 


200 


150 


TO-3 


BUX11 


10 


12.0/4 


0.6 


6.0/600 


20 


300 


250 


150 


TO-3 


BUX12 


10 


10.0/4 


1.0 


5.0/500 


25 


120 


80 


175 


TO-3 


BDY57 


20 


10.0/4 


1.4 


10.0/1000 


25 


160 


125 


175 


TO-3 


BDY58 


20 


10.0/4 


1.4 


10.0/1000 


25 


160 


125 


150 


TO-3 


BUX10 


10 


20.0/4 


0.6 


10.0/1000 



Darlington types. 
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MULTIEPITAXIAL PLANAR (continued) 















@ 


@ 


•c 

(A) 


VCBO 

(V) 


VCEO 

(V) 


»'tot 
(W) 


Package 


NPN 


hpE 
min 


Ic/VcE 
(A/V) 


VcEsat 
max (V) 


Ic/Ib 
(A/mA) 


30 


120 


90 


140 


TO-3 


2N5671 


20 


20.0/5 


0.75 


15.0/1200 


30 


150 


120 


140 


TO-3 


2N5672 


20 


20.0/5 


0.75 


15.0/1200 


40 


150 


120 


140 


TO-3 


2N6033 


10 


40.0/2 


1.0 


40.0/4000 


40 


250 


200 


250 


TO-3 


BUV21 


10 


25.0/4 


0.6 


12.0/1200 


40 


250 


200 


350 


TO-3 


BUX21 


10 


25.0/4 


0.6 


12.0/1200 


40 


300 


250 


250 


TO-3 


BUV22 


10 


20.0/4 


1.0 


10.0/1000 


40 


300 


250 


350 


TO-3 


BUX22 


10 


20.0/4 


1.0 


10.0/1000 


50 


120 


90 


140 


TO-3 


2N6032 


10 


50.0/2.6 


1.3 


50.0/5000 


50 


160 


125 


250 


TO-3 


BUV20 


10 


50.0/4 


0.6 


25.0/2500 


50 


160 


125 


350 


TO-3 


BUX20 


10 


50.0/4 


0.6 


25.0/2500 


60 


300 


200 


350 


TO-3 


BUR51 


15 


50.0/4 


1.0 


30.0/2000 


60 


350 


250 


350 


TO-3 


BUR52 


15 


40.0/4 


1.8 


25.0/2000 


"70 


200 


125 


350 


TO-3 


BUR50 


15 


50.0/4 


1.0 


35.0/2000 
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES 

(continued) 



MULTIEPITAXIAL MESA - Icm 4 to 30A; Vceo 325 to 600V 

NPN and PNP types 

High voltage (Vcbo up to 1000V) 

High power 

Very good Ig/b and Eg/b performance 

High switching speed 

High f-r (20 MHz) 

Good stability 




MULTIEPITAXIAL MESA 



'c 

(A) 


Vcbo 
(V) 


Vceo 
(V) 


Ptot 
(W) 


Package 


NPN PNP 


hpE 
min 


D 

Ic/VCE 
(A/V) 


VcEsat 
max(V) 


Ic/Ib 
(A/mA) 


4 


700 


400 


75 


TO-220 


MJ El 3005 


10 


1.0/5 


0.6 


2.0/500 


6 


800 


375 


75 


TO-3 


BU326 


25» 


1 .00/5 


1.5 


2.50/500 


6 


800 


375 


113 


SOT-93 


BU426 


25» 


0.60/5 


1.5 


2.50/500 


6 


800 


400 


60° 


TO-3 


BU326S 


3.5 


4.0/5 


1.5 


2.50/500 


6 


900 


400 


75 


TO-3 


BU326A 


25. 


1 .00/5 


1.5 


2.50/500 


6 


900 


400 


113 


SOT-93 


BU426A 


25. 


0.60/5 


1.5 


2.50/500 


8 


450 


400 


120 


TO-3 


BUX44 


8 


4.0/4 


1.5 


4.0/800 


8 


700 


400 


80 


TO-220 


MJ El 3007 


8 


2.0/5 


1.5 


5.0/1000 


8 


850 


400 


125 


TO-3 


2N6545 


4 


8.0/5 


1.5 


5.0/1000 


8.5 


850 


400 


107 


TO-3 


BUX47 


3 = 


9.0/3 


1.5 


6.0/1200 


10 


400 


325 


120 


TO-3 


BUX43 


8 


5.0/4 


2.0 


5.0/1000 


10 


800 


325 


100 


TO-3 


BUY69B 


15 


2.50/10 


3.3 


8.0/2500 


10 


500 


400 


125 


TO-3 


BUW34 BUW32 


15 


1.0/5 


1.5 


5.0/1000 


10 


800 


400 


125 


TO-3 


BUW35 


15 


1.0/5 


1.5 


5.0/1000 


10 


450 


400 


150 


TO-3 


BUX14 


8 


6.0/4 


1.6 


6.0/1200 


10 


800 


400 


100 


TO-3 


BUX80 


5 


5.0/1.5 


1.5 


5.0/1000 


10 


1000 


400 


100 


TO-3 


BUY69A 


15 


2.50/10 


3.3 


8.0/2500 


10 


900 


450 


125 


TO-3 


BUW36 


15 


1.0/5 


1.5 


5.0/1000 


15 


400 


325 


150 


TO-3 


BUX13 


8 


8.0/4 


1.5 


8.0/1600 


liil 


400 


350 


liiiSl 


^ammm. 


BU930 


iWi 


10.0/1.8 


iilHl 


' 8.0/100 


iiii 


450 


400 


liiii 


iiiaai 


BU931 


>iwi 


10.0/1.8 


illiiii 


8.0/100 


15 


500 


400 


175 


TO-3 


BUW44 


6 


6.0/1.5 


3.0 


10.0/2000 


15 


800 


400 


175 


TO-3 


BUW45 


7 


7.0/1.5 


1.5 


10.0/2000 


15 


850/450 


400 


175 


TO-3 


BUX48 BUW42 


5 


15.0/3 


1.5 


10.0/2000 


15 


850 


400 


175 


TO-3 


2N6547 


5 


15.0/5 


1.5 


10.0/2000 


liSi 


500 


450 


150 


TO-3 


BU932 


•mm 


10.0/1.8 


1.8 


8.0/150 


15 


900 


450 


175 


TO-3 


BUW46 


7 


7.0/1.5 


1.5 


10.0/2000 


15 


1000 


450 


175 


TO-3 


BUX48A 


5 


12.0/3 


1.5 


8.0/1600 


15 


500 


500 


350 


TO-3 


BUX25 


8 


8.0/4 


1.0 


8.0/1600 


15 


1000 


600 


175 


TO-3 


BUX48B 


15 


1.0/10 


2.0 


8.0/2500 


20 


450 


400 


350 


TO-3 


BUX24 


8 


12.0/4 


1.0 


12.0/2400 


30 


400 


325 


250 


TO-3 


BUV23 


8 


16.0/4 


1.0 


16.0/3200 


30 


400 


325 


350 


TO-3 


BUX23 


8 


16.0/4 


1.0 


16.0/3200 


20 


450 


400 


250 


TO-3 


BUV24 


8 


12.0/4 


1.0 


12.0/2400 



* Darlington types, Multiepitaxlal planar 



Typical. 



Tc = 75°C. 
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Recent product introductions 
EPITAXIAL BASE 



'c 

(A) 


VcBO 
(V) 


VcEO 

(V) 


Ptot 
(W) 


Package 


NPN 


PNP 


(5 

hpE 
min. 


) 

•C/VCE 
(A/V) 


@ 

VcEsat Ic/'b 
max. (V) (A/mA) 


12 


60 


60 


125 


SOT--93 


BDV65 


BDV64 


1000 


5.0/4 


2.0 


5.0/20 


12 


80 


80 


125 


S0t-r03 


BDV65A 


BDV64A 


1000 


5.0/4 


2.0 


5.0/20 


12 


100 


100 


125 


SOT-93 


BDV65B 


BDV64B 


1000 


5.0/4 


2.0 


5.0/20 


16 


So 


60 


ISO 


■"'TO-S;:;;;: 


MJ4030 


IVIJ4033 


1000 


10/3 


4.0 


16/80 


16 


8b 


80 


150 


TO-3 


IVIJ4031 


MJ4034 


1000 


10/3 


4.0 


16/80 


16 


TOO 


100 


150 


TO-^3 


MJ4032 


MJ4035 


1000 


10/3 


4.0 


16/80 


30 


■■y'W^^^' 


Vv $ti 


,v,200/': 


-^Qm:i: 


MJ11012 


MJ11011 


200 


30/5 


4.0 


30/300 


30 


m 


m 


200 


^-:T0-3:::,;';; 


MJ11014 


MJ11D13 


200 


30/5 


4.0 


30/300 


30 


"■W-^ 


''■:iM'. 


:?:M^':S 


;>##^ii-' 


M411016 


MJ11015 


200 


, 30/5 


4.0 


30/300 


10 


mm'^:^^^ 


-■-fi'^; 


'y'^m' 


,i:liSS:^ 


TIP140 


TIP145 


500 


10/4 


3.0 


10/40 


10 


'9Mr^ 


:^v/':80;'''' 


:::rm:'^i^ 


;;;:$Ofeli^': 


TIP141 


TIP146 


500 


10/4 


3.0 


10/40 


10 


''''"W$3 


Mm"': 


■::W'^' 


::r:$a||-93S 


TIP142 


TIP147 


500 


10/4 


3.0 


10/40 


20 


60 


60 


160 


TO-3 


2N6285 


2N6282 


750 


10/3 


3.0 


20/200 


20 


80 


80 


160 


TO-3 


2N6286 


2N6283 


750 


10/3 


3.0 


20/200 


20 


100 


100 


160 


TO-3 


2N6287 


2N6284 


750 


10/3 


3.0 


20/200 



Darlington types 



MULTIEPITAXIAL PLANAR 















@ 


@ 


«c 
(A) 


VcBO 
(V) 


VcEO 
(V) 


Ptot 
(W) 


Package 


NPN 


hpE 
min. 


ic/VcE 
(A/V) 


VcEsat 
max. (V) 


Ic/"b 
(A/mA) 


7 


600 


400 


i$MB 


TO-220 


BU810 


10 


7.0/3 


»:»« 


2.0/20 


28 


600 


400 


BSlI 


TO-3 


BUT13 


30 


10/5 


ailiii 


28/5600 


28 


600 


400 


:^iSii 


SOT-93 


BUT13P 


30 


10/5 


liiiiiii 


28/5600 


3 


250 


200 


15 


TO-126 


BUY49P 


40 


0.5/5 


0.2 


0.5/50 


20 


400 


350 


m&f 


TO-3 


fVIJ 10004 


50 


5.0/5 


tIBSKM 


10/400 


20 


450 


400 


mm 


TO-3 


A/IJ 10005 


50 


5.0/5 


ililiii 


10/400 


20 


400 


350 


IIWI 


SOT-93 


IVIJ10004P 


50 


5.0/5 


iilHil 


10/400 


20 


450 


400 


H«i 


SOT-93 


M410005P 




50 


5.0/5 


iiiiiil 


10/400 



Darlington types 
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES 

(continued) 



MULTIEPITAXIAL PLANAR (continued) 



.Jf. 


VCBO 
(V) 


VCEO 

(V) 


Ptot 
(W) 


Package 


NPN 


( 

hpE 
(min.) 


IC/VCE 
(A/V) 


@ 

VcEsat Ic/Ib 
max (V) (A/mA) 


10 


400 


350 


ilMli 


i^Miil 


BU920P 


■Siill 


7.0/1 .8 


iHBll 


5/50 


10 


450 


400 


iittil 


i^MMli 


BU921P 


iiiiii 


7.0/1.8 


iililH 


5/50 


10 


500 


450 


ilWii 


iiMIMiii 


BU922P 


iiiill 


7,0/1.8 


iitiiiiS 


5/60 


4 


40 


30 


30 


TO-220 


D44C1 


25 


1.0/1 


0.5 


1/100 


4 


55 


45 


30 


TO-220 


D44C4 


25 


1.0/1 


0.5 


1/100 


4 


70 


60 


30 


TO-220 


D44C7 


25 


1.0/1 


0.5 


1/100 


4 


90 


80 


30 


TO-220 


D44C10 


25 


1.0/1 


0.5 


1/100 


10 


— 


30 


50 


TO-220 


D44H1 


20 


4.0/1 


1.0 


8/800 


10 


— 


45 


50 


TO-220 


D44H4 


20 


4.0/1 


1.0 


8/800 


10 


— 


60 


50 


TO-220 


D44H7 


20 


4.0/1 


1.0 


8/800 


10 


— 


80 


50 


TO-220 


D44H10 


20 


4.0/1 


1.0 


8/800 


4 


200 


125 


31.25 


TO-220 


D44Q1 


20 


2.0/10 


1.0 


2/200 


4 


250 


175 


31.25 


TO-220 


D44Q3 


20 


2.0/10 


1.0 


2/200 


4 


300 


225 


31.25 


TO-220 


D44Q5 


20 


2.0/10 


1.0 


2/200 


1 


500 


400 


40 


TO-220 


TIP50 


10 


1.0/10 


1.0 


1/200 


Mill 


400 


liiii 


105 


SOT-93 


BU930P 


40 


10/1.8 


illiWfil 


8/100 


iiiW 


450 


iHiii 


105 


$OT-93 


BU93TP 


40 


10/1.8 


■■■I 


8/100 


iWII 


500 


liiii 


105 


$OT-93 


BU932P 


53 


8.0/1.8 


iiililiii 


8/150 


7 


140 


90 


50 


TO-220 


2N6702 


20 


5.0/2 


1.5 


7/700 



* Darlington types 



MULTIEPITAXIAL MESA 



Ih 


\s,i° 


^Sf,° 


Ptot 
(W) 


Package 


NPN 


(J 

hFE 
(min.) 


IC/VCE 
(A/V) 


VcEsat 
max. (V) 


X) 

Ic/Ib 
(A/mA) 


5 


850 


400 


850 


TO-220 


BUV46 


5.0 


3.5/5 


1.5 


2.5/500 


9 


850 


400 


120 


SOT-93 


BUV47 


3.0 


8.0/3 


1.5 


5.0/1000 


9 


1000 


450 


120 


SOT-93 


BUV47A 


3.0 


8.0/3 


1.5 


5.0/1000 


5 


850 


400 


100 


SOT-93 


BUW11 


5.0 


3.0/1.5 


1.5 


3.0/600 


8 


850 


400 


125 


SOT-93 


BUW12 


5.0 


6.0/1.5 


1.5 


6.0/1200 


8 


1000 


450 


125 


SOT-93 


BUW12A 


5.0 


6.0/1.5 


1.5 


6.0/1200 


15 


1000 


700 


175 


TO-3 


BUX48C 


2.5 


10/3 


1.5 


6.0/1500 


2 


800 


400 


40 


TO-220 


BUX84 


50(°) 


0.1/5 


1.1 


1.0/200 


15 


850 


400 


150 


SOT-93 


BUV48 


5.0 


15/5 


1.5 


10/2000 


15 


1000 


450 


150 


SOT-93 


BUV48A 


5.0 


12/5 


1.5 


8.0/1600 


50 


160 


125 


250 


TO-3 


BUV20 


10 


50/4 


1.2 


50/5000 


40 


250 


200 


250 


TO-3 


BUV21 


10 


25/4 


1.5 


25/3000 


40 


300 


250 


250 


TO-3 


BUV22 


10 


20/4 


1.5 


20/2500 


30 


* 400 


325 


250 


TO-3 


BUV23 


8.0 


16/4 


1.0 


16/3200 


20 


450 


400 


250 


TO-3 


BUV24 


8.0 


12/4 


1.0 


12/2400 


15 


500 


500 


250 


TO-3 


BUV25 


8.0 


8.0/4 


1.0 


8.0/1600 


3 


350 


250 


100 


SOT-93 


TIP51 


10 


3.0/10 


1.5 


3.0/600 


3 


400 


300 


100 


SOT-93 


TIP52 


10 


3.0/10 


1.5 


3.0/600 


3 


450 


350 


100 


SOT-93 


TIP53 


10 


3.0/10 


1.5 


3.0/600 


3 


500 


400 


100 


SOT-93 


TIP54 


10 


3.0/10 


1.5 


3.0/600 



(°) Typical 



18 



CROSS REFERENCE GUIDE 



TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


BD 135 


BD 135 


* 


BD205 


BD905 


120 


BD243 


BD243 


74 


BD 136 


BD 136 


* 


BD206 


BD906 


124 


BD 243A 


BD 243A 


74 


BD 137 


BD 137 


* 


BD207 


BD907 


120 


BD 243B 


BD 243B 


74 


BD 138 


BD 138 


* 


BD208 


BD908 


124 


BD 243C 


BD 243C 


74 


BD 139 


BD 139 


* 


BD220 


BD537 


94 


BD244 


BD244 


76 


BD 140 


BD 140 


*■ 


BD221 


BD533 


94 


BD 244A 


BD 244A 


76 


BD 165 


BD437 


78 


BD222 


BD535 


94 


BD 244B 


BD 244B 


76 


BD 166 


BD438 


82 


BD223 


BD53B 


98 


BD 244C 


BD 244C 


76 


BD 167 


BD439 


86 


BD224 


BD534 


98 


BD245 


BD705 


110 


BD 168 


BD440 


90 


BD225 


BD536 


98 


BD 245A 


BD707 


110 


BD 169 


BD441 


86 


BD226 


BD375 


* 


BD 245B 


BD709 


110 


BD 170 


BD442 


90 


BD227 


BD376 


* 


BD 245C 


BD711 


110 


BD 175 


BD 175 


48 


BD228 


BD377 


* 


BD246 


BD706 


115 


BD 176 


BD 176 


52 


BD229 


BD378 


* 


BD 246A 


BD708 


115 


BD 177 


BD 177 


48 


BD230 


BD379 


* 


BD 246B 


BD710 


115 


BD 178 


BD 178 


52 


BD231 


BD380 


•X- 


BD 246C 


BD712 


115 


BD 179 


BD179 


48 


BD233 


BD233 


56 


BD253 


BUW24 


* 


BD 180 


BD 180 


52 


BD234 


*BD 234 


60 


BD 253A 


BUW2B 


* 


BD 181 


BD 181 


* 


BD235 


BD235 


56 


BD 253B 


BU 136 


* 


BD 182 


BD 182 


* 


BD236 


BD236 


60 


BD 253C 


BU 326A 


240 


BD 183 


BD 183^ 


* 


BD238 


BD238 


60 


BD262 


BD678 


106 


BD 185 


BD435 


78 


BD239 


BD239 


64 


BD 262A 


BD680 


106 


BD 186 


BD436 


82 


BD239A 


BO 239A 


64 


BD 262B 


BD6a2 


106 


BD 187 


BD437 


78 


BD 239B 


BD 239B 


64 


BD263 


BD677 


102 


BD 188 


BD438 


82 


BD 239C 


BC 239C 


64 


BD 263A 


BD679 


102 


BD 189 


BD439 


86 


BD240 


BD24D 


66 


BD 263B 


BD681 


102 


BD 190 


BD440 


90 


BD 240A 


BD 240A 


66 


BD264 


BDW24A 


* 


BD 195 


BD533 


94 


BD 240B 


BD 240B 


66 


BD 264A 


BDW24B 


* 


BD 196 


BD534 


98 


BD 240C 


BD 240C 


66 


BD265 


BDW 23A 


■K- 


BD 197 


BD535 


94 


BD241 


BD241 


70 


BD 265A 


BDW23B 


* 


BD 198 


BD536 


98 


BD241A 


BD241A 


70 


BD266 


BDX54A 


173 


BD 199 


BD537 


94 


BD241B 


BD241B 


70 


BD 266 A 


BDX54B 


173 


BD200 


BD538 


98 


BD241C 


BD241C 


70 


BD 266B 


BDX54C 


173 


BD 201 


BD705 


110 


BD242 


BD242 


72 


BD267 


BDX53A 


161 


BD202 


BD706 


115 


BD 242A 


BD 242A 


72 


BD 267A 


BDX 53B 


161 


BD203 


BD707 


110 


BD 242B 


BD 242B 


72 


BD 267B 


BDX53C 


161 


BD204 


BD708 


115 


BD 242C 


BD 242C 


72 


BD268 


8DW94A 


156 



Data sheet available on request 
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CROSS REFERENCE GUIDE (continued) 



TYPE 


SGS-ATES 


PAGE 


BD 268 A 


B^B 


156 


BD269 


li^Bi 


151 


BD 269 A 


il^Mi 


151 


BD271 


i^^i 


94 


BD272 


isHiBli 


98 


BD273 


ililMH; 


94 


BD274 


l^^fc 


98 


BD275 


iW^tt! 


94 


BD276 


iii^l 


98 


BD277 


■■ifci 


* 


BD278 


iMMl 


* 


BD301 


i^^Bl 


94 


BD302 


IIBWl 


98 


BD303 


IB^H 


94 


BD304 


I^MII 


98 


BD311 


IIMiH 


133 


BD312 


WtU^§: 


138 


BD313 


iliBiti 


133 


BD314 


Itt^ 


138 


BD331 


I^^B? 


161 


BD332 


HHBI 


173 


BD333 


M^BI 


161 


BD334 


illt^B 


173 


BD335 


^^■l 


161 


BD336 


^H^B 


173 


BD361 


MIMli 


78 


BD361A 


i^^iii 


78 


BD362 


iiMBm 


82 


BD 362A 


^^fci 


82 


BD375 


■■■ii 


* 


BD376 


^■li 


* 


BD377 


^^^B 


* 


BD378 


^^R 


* 


BD379 




■X- 


BD380 


^^^^B 


* 


BD433 


Bli^BB 


78 


BD434 


I^^B 


82 



TYPE 


SGS'ATES 
NEAREST 


PAGE 


BD435 


BD435 


78 


BD436 


BD436 


82 


BD437 


BD437 


78 


BD438 


BD438 


82 


BD439 


BD439 


86 


BD440 


BD440 


90 


BD441 


80 441 


86 


BD442 


80 442 


90 


BD533 


BD533 


94 


BD534 


BD534 


98 


BD535 


BD535 


94 


BD536 


BD536 


98 


BD537 


BD537 


94 


BD538 


BD 538 


98 


BD539 


BD241 


70 


BD 539A 


BD241A 


70 


BD 539B 


BD241B 


70 


BD 539C 


BD241C 


70 


BD 540 


BD242 


72 


BD 540A 


BD 242A 


72 


BD 540B 


BD 242B 


72 


BD 540C 


BD 242C 


72 


BD543 


BD905 


120 


BD 543A 


BD907 


120 


BD 543B 


BD909 


120 


BD544 


BD906 


124 


BD 544 A 


BD90B 


124 


BD 544B 


BD910 


124 


BD561 


BD437 


78 


BD562 


BD438 


82 


BD575 


BD533 


94 


BD576 


BD534 


98 


BD577 


BD535 


94 


BD 578 


BD536 


98 


BD579 


BD537 


94 


BD580 


BD538 


98 


BD585 


BD533 


94 



TYPE 


SGS-ATES 
NEAREST 


PAGE 


BD586 


BD534 


98 


BD587 


BD535 


94 


BD588 


BD536 


98 


BD 589 


BD537 


94 


BD590 


BD538 


98 


BD595 


BD705 


110 


BD596 


BD706 


115 


BD597 


8D707 


110 


BD 598 


BD708 


115 


BD599 


BD709 


110 


BD600 


BD710 


115 


BD601 


BD711 


110 


BD602 


BD712 


115 


BD605 


BD905 


120 


BD606 


BD906 


124 


BD607 


BD907 


120 


BD608 


BD908 


124 


BD609 


BD909 


120 


BD610 


BD910 


124 


BD633 


BO 533 


94 


BD634 


BO 534 


98 


BD635 


BD535 


94 


BD636 


BD536 


98 


BD 637 


BD 537 


94 


BD638 


BD538 


98 


BD643 


BOX 53 


161 


BD644 


BOX 54 


173 


BD645 


BOX 53A 


161 


BD646 


BOX 54A 


173 


BD647 


BOX 53B 


161 


BD 648 


BOX 548 


173 


BD 649 


BOX 53C 


161 


BD650 


BOX 54C 


173 


BD663 


BD663 


* 


BD664 


BD664 


* 


BD 675A 


BD 675A 


102 


BD 676A 


BD 676A 


106 



Data sheet available on request 
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TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


BD677 


BD677 


102 


BD796 


BD706 


115 


BD 677A 


BD677A 


102 


BD797 


BD707 


110 


BD678 


BD678 


106 


BD798 


BD708 


115 


BD 678A 


BD67BA 


106 


BD 799 


BD709 


110 


BD679 


BD 679 


102 


BD 800 


BD710 


115 


BD 679A 


Bp679A 


102 


BD801 


BD711 


110 


BD680 


BD6aO 


106 


BD802 


BD712 


115 


BD 680 A 


BD 68QA 


106 


BD805 


BD905 


120 


BD681 


BD 681 


102 


BD806 


BD906 


124 


BD682 


-:#vpa:;^::;: 


106 


BD807 


BD907 


120 


BD 695A 


::;:iM|av:': 


161 


BD808 


BD908 


124 


BD 696 A 


'i^::$L)WM$S(' 


173 


BD809 


BD909 


120 


BD697 


?:§tM:$^ 


161 


BD810 


BD910 


124 


BD 697A 


^:;:;,ic>K:'53A 


161 


BD895 


BDW93 


151 


BD698 


':llii^:iiA 


173 


BD896 


BDW94 


156 


BD 698 A 


n^wMM: 


173 


BD897 


BDW 93A 


151 


BD699 


'i;0Sm'§m, 


161 


BD898 


BDW 94A 


151 


BD 699 A 


iii)|t:^|3i' 


161 


BD899 


BDW93B 


151 


BD700 


i'^^iliisii 


173 


BD900 


BDW 94B 


156 


BD 700A 


giit'^iil'': 


173 


BD 901 


BDW 93C 


151 


BD701 


,;::ili(^||e^' 


161 


BD902 


BDW 94C 


156 


BD702 


;'^iii;,a#i 


173 


BD905 


BD905 


120 


BD705 


-:gg^Bl§$\ 


110 


BD906 


BD906 


124 


BD706 


&ili?#:$::. 


115 


BD907 


BD907 


120 


BD707 


i;:l#gi?:;::::;i 


110 


BD908 


BD908 


124 


BD708 


liiiHiP: 


115 


BD909 


BD909 


120 


BD709 


iiiliisj 


110 


BD910 


BD910 


124 


BD710 


iiiiiii 


115 


BD911 


BD911 


120 


BD711 


Siiitlii 


110 


BD912 


BD912 


124 


BD712 


Biiilii; 


115 


BD933 


8D239 


64 


BD733 


i?^^l 


94 


BD934 


BD 240 


66 


BD734 


iiiiiii 


98 


BD935 


BD 239A 


64 


BD735 


iiiiiii 


94 


BD936 


BD 240A 


66 


BD736 


lliiilii 


98 


BD937 


BD 239B 


64 


BD737 


i^iWil 


94 


BD938 


BD 2408 


66 


BD738 


iiiiBli 


98 


BD939 


BD 239C 


64 


BD795 


tfMftI 


110 


BD940 


BD 240C 


66 



TYPE 


SGS-ATES 
NEAREST 


PAGE 


BD943 


BD533 


94 


BD944 


BD534 


98 


BD945 


BD535 


94 


BD946 


BD534 


98 


BD947 


BD533 


94 


BD948 


BD534 


98 


BD949 


BD241A 


70 


BD950 


BD 242A 


72 


BD951 


BD241B 


70 


BD952 


BD 242B 


72 


BD953 


BD241C 


70 


BD954 


BD 242C 


72 


BDT62 


BDW 94A 


156 


BDT62A 


BDW 94B 


156 


BDT62B 


BDW 94C 


156 


BDT63 


BDW 93A 


151 


BDT 63A 


BDW 93B 


151 


BDT63B 


BDW 93C 


151 


BDT 91 


BD907 


120 


BDT 92 


BD908 


124 


BDT 93 


BD909 


120 


BDT 94 


BD910 


124 


BDT 95 


BD911 


120 


BDT 96 


BD912 


124 


BDV64 


BDV 64 


128 


BDV 64A 


BDV 64A 


128 


BDV 64B 


BDV 64B 


128 


BDV 65 


BDV 65 


128 


BDV 65A 


BDV 65A 


128 


BDV 65B 


BDV 65B 


128 


BDW 21 


BDW 21 


* 


BDW 21 A 


BDW 21 A 


* 


BDW 21 B 


BDW 21 B 


* 


BDW21C 


BDW 21 C 


* 


BDW 22 


BDW 22 


♦ 


BDW 22A 


BDW 22A 


* 


BDW22B 


BDW 22B 




* 
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TYPE 


SGS-^ATES 
NEAREST 


PAGE 


BDW 22C 


BDW 22C 


* 


BDW23 


BDW 23 


* 


BDW 23A 


BDW 23A 


* 


BDW 23B 


BDW 238 


* 


BDW23C 


BDW 23C 


* 


BDW 24 


BDW 24 


* 


BDW 24A 


BDW 24A 


* 


BDW 24B 


BDW 248 


* 


BDW 24C 


BDW 24C 


* 


BDW 51 


BDW 51 


133 


BDW51A 


BDW51A 


133 


BDW51B 


BDW 518 


133 


BDW51C 


BDW51C 


133 


BDW 52 


BDW 52 


138 


BDW 52A 


BDW 52A 


138 


BDW 52B 


BDW 528 


138 


BDW 52C 


BDW 52C 


138 


BDW 53 


BDW 23 


* 


BDW 53A 


BDW 23A 


* 


BDW 53B 


BDW 23B 


■x- 


BDW 53C 


BDW 23C 


* 


BDW 54 


BDW 24 


■X- 


BDW 54 A 


BDW 24A 


* 


BDW 54B 


BDW 24B 


* 


BDW 54C 


BDW 24C 




BDW 63 


BDX63 


161 


BDW 63 A 


BDX 53A 


161 


BDW 63B 


BDX 538 


161 


BDW 63C 


BDX 53C 


161 


BDW 64 


BDX 54 


173 


BDW 64 A 


BDX 54A 


173 


BDW 64B 


BDX 54B 


173 


BDW64C 


BDX 54C 


173 


BDW 73 


BDW 93 


151 


BDW 73A 


BDW 93A 


151 


BDW73B 


BDW 93B 


151 


BDW 73C 


BDW 93C 


151 



TYPE 


SGS-ATES 


PAGE 


BDW 74 




156 


BDW 74A 


^BHI 


156 


BDW 74B 


Bi^HB 


156 


BDW 74C 


^IM 


156 


BDW 91 


liBfc 


143 


BDW 92 


ii^lil 


147 


BDW 93 


liBlBi 


151 


BDW 93 A 


^^^1 


151 


BDW93B 


IHBIH 


151 


BDW 93C 


^BMi 


151 


BDW 94 


^BBl 


156 


BDW 94A 


liB^B 


156 


BDW 94B 


lilBBi 


156 


BDW 94C 


iilHBi 


156 


BDX 33 


^■■l 


161 


BDX 33A 


I^IM 


161 


BDX 33B 


BB^B 


161 


BDX 33C 


I^^HB 


161 


BDX 34 


^^BB 


173 


BDX 34A 


ii^Mi 


173 


BDX 34B 


i^BlB 


173 


BDX 34C 


^^Bii 


173 


BDX 53 


^HBi 


161 


BDX 53A 


^^■1 


161 


BDX 53B 


^^^ 


161 


BDX 53C 


^■■i 


161 


BDX 54 


l^^fc 


173 


BDX 54 A 


BBBi 


173 


BDX 54B 


^^■i 


173 


BDX 54C 


■■^B 


173 


BDX 62 


B^^B 


190 


BDX 62A 


^^M 


190 


BDX 62B 


^^^B 


190 


BDX 63 


H^^B 


185 


BDX 63A 


III^^HI 


185 


BDX 63B 


^^M 


185 


BDX 64 


^^^B 


200 



TYPE 


SGS-ATES 
NEAREST 


PAGE 


BDX 64A 


■ II- 
BOX 88B 


200 


BDX 64B 


BDX 88C 


200 


BDX 65 


BDX 87A 


195 


BDX 65A 


BDX 87B 


195 


BDX65B 


BDX 87C 


195 


BDX 70 


BDX 71 


* 


BDX 77 


BD709 


110 


BDX 78 


BD710 


115 


BDX 83 


BDX 87 


195 


BDX 83A 


BDX 87A 


195 


BDX 83B 


BDX 878 


195 


BDX 83C 


BDX 87C 


195 


BDX 84 


BDX 88 


200 


BDX 84A 


BDX 88A 


200 


BDX 84B 


BDX 888 


200 


BDX 84C 


BDX BBC 


200 


BDX 85 


BDX 85 


185 


BDX 85A 


BDX 85A 


185 


BDX 85B 


BDX 858 


185 


BDX 85C 


BDX 8SC 


185 


BDX 86 


BDX 86 


190 


BDX 86A 


BDX 86A 


190 


BDX 86B 


BDX 86B 


190 


BDX 86C 


BDX 86C 


190 


BDX 87 


BDX 87 


195 


BDX 87A 


BDX 87A 


195 


BDX87B 


BDX 87B 


195 


BDX87C 


BDX B7C 


195 


BDX 88 


BDX 88 


200 


BDX 88A 


BDX 88A 


200 


BDX 88B 


BDX 8BB 


200 


BDX 88C 


BDX BBC 


200 


BDX 91 


BDW 21 A 


* 


BDX 92 


BDW 22A 


* 


BDX 93 


BDW 21 B 


* 


BDX 94 


BDW 22B 


* 


BDX 95 


BDW21C; 


* 
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TYPE 




PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 




PAGE 


BDX96 


;'^ttii::2ite' 


# 


BU 361 


BUW35 


359 


BUR 21 


:;§iiiii' 


335 


BDY57 


;:'liiii|H 


205 


BU406 


BU406 


249 


BUR 22 


'iiiiiii 


335 


BDY58 


^■iii:'B|::::': 


205 


BU 406D 


BU 406D 


255 


BUR 23 


■'■liBlii 


338 


BDY90 


:^%ii:lpe:': 


208 


BU 406H 


BU 406H 


249 


BUR 24 


iilii^iS 


338 


BDY91 


■•:iig;|f:^:'':^^ 


208 


BU407 


BU407 


261 


BUR 50 


iliiii::;:; 


301 


BDY92 


^■^■■^Ssiii:"": 


208 


BU 407 D 


BU 407D 


255 


BUR 51 


iiiiii:^.^^ 


307 


BFX34 


;;iM#^;:.'::: 


210 


BU407H 


BU 407 H 


261 


BUR 53 


liiftil::';. 


313 


BSS44 


;.'';ii|iR''^'' 


214 


BU408 


BU408 


249 


BUS 12 


liili^s^ 


359 


BSW67 


^iiiiiitefe 


218 


BU 408D 


BU 408D 


255 


BUW 12A 


liiiiiis 


359 


BSW68 


iiiiWii 


218 


BU411 


BU 607 D 


* 


BUS 13 


ilBiil 


449 


BU 104 


iii;iiis 


* 


BU412 


BU 607 D 


■» 


BUS13A 


iiSiilii 


366 


BU 104D 


iiii^lll 


* 


BU426 


BU426 


267 


BUT 13 


ilBill 


319 


BU 104DP 


i^iiiiii:! 


255 


BU 426A 


BU 426A 


267 


BUT 13P 


iiiliBi 


327 


BU 106 


iiiiilfti 


* 


BU 606 


BU606 


* 


BUV20 


Iiiiiii 


335 


BU 107 


^liftiKif 


* 


BU 606D 


BU 606D 


* 


BUV21 


'iWiii 


335 


BU109 


liiiiili 


* 


BU607 


BU607 


* 


BUV22 


iiiilifci 


335 


BU 109D 


iMlHiii 


* 


BU 607D 


BU 607D 


* 


BUV23 


iiiistti 


338 


BU 109DP 


lilWII 


255 


BU608 


BU6Q8 


* 


BUV24 


liiiB 


338 


BU 110 


lii^iilli 


* 


BU 608D 


BU 608D 


* 


BUV25 


iMiSli 


338 


BU 111 


Hiilli 


* 


BU807 


BU807 


275 


BUV46 


■Mi 


341 


BU 125 


liiWii 


222 


BU810 


BU810 


281 


BUV47 


iBi^i 


343 


BU 125S 


^iiiitt 


226 


BU910 


BU910 


285 


BUV 47A 


;!■■ 


343 


BU 126 


illiiii 


* 


BU911 


BU911 


285 


BUV48 


iilMh 


346 


BU 129 


iBIiiiti 


* 


BU912 


BU912 


285 


BUV 48A 


ilBiiB 


346 


BU 133 


iMliiili 


* 


BU920 


BU920 


* 


BUW 11 


s^iltt 


348 


BU 134 


HiHi 


* 


^BU 920P 


BU 920P 


290 


BUW 12 


MMftl 


351 


BU 137 


iiiii^B 


484 


BU921 


BU921 


* 


BUW 12A 


H^^B 


351 


BU310 


iiMB 


* 


BU921P 


BU921P 


290 


BUW 24 


^^ii 


* 


BU 311 


iimii 


* 


BU922 


BU922 


* 


BUW 25 


■^■i 


* 


BU312 


iM^i 


* 


BU 922P 


BU 922P 


290 


BUW 26 


^^■l 


* 


BU322 


iiiiiii 


* 


BU930 


BU 930 


293 


BUW 32 


'^^m 


354 


BU 322A 


^Mli 


* 


BU 930P 


BU 930P 


299 


BUW 34 


iMii^fci 


359 


BU323 


i^^fci 


293 


BU931 


BU931 


293 


BUW 35 


^^B 


359 


BU 323A 


^Bifc 


293 


BU931P 


BU931P 


299 


BUW 36 


^^fc 


359 


BU326 


i^^BBl 


245 


BU932 


BU932 


293 


BUW 42 


ilBMftl 


364 


BU 326A 


I^^H 


240 


BU 932P 


BU 932P 


299 


BUW 44 


^^M. 


366 


BU 326S 


^^^fc 


245 


BUR 20 


BUV20 


335 


BUW 45 


^^fc 


366 
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TYPE 




SGS-ATES 
NEAREST 


PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


BUW46 


BUW46 


366 


BUX 37 


BU931 


293 


D44C2 


D44C2 


487 


BUW57 


BUX 10 


371 


BUX 40 


BUX 40 


417 


D44C3 


D44C3 


487 


BUW58 


BUX 11N 


383 


BUX 40A 


BUX 40 


417 


D44C4 


D44C4 


487 


BUW66 


BUW66 


* 


BUX 40S 


BUX 40 


417 


D44C5 


D44C5 


487 


BUW67 


BUW67 


■x- 


BUX 41 


BUX 41 


423 


D44C6 


D44C6 


487 


BUW73 


BUX 11 ^ 


377 


BUX41N 


BUX41N 


429 


D44C7 


D44C7 


487 


BUX 10 


BUX 10^ 


371 


BUX41S 


BUX 41 


423 


D44C8 


044 C8 


487 


BUX 10S 


BUX 10 


371 


BUX 42 


BUX 42 


435 


D44C9 


D44C9 


487 


BUX 11 


BUX 11 


377 


BUX 43 


BUX 43 


441 


D44C10 


D44C10 


487 


BUX 11N 


BUX 11N 


383 


BUX 44 


BUX 44 


443 


D44C11 


044 C11 


487 


BUX IIS 


BUX 11 


377 


BUX 45 


BUW34 


359 


D44C12 


044 C12 


487 


BUX 12 


BUX 12 


389 


BUX 46 


BUX 46 


445 


D44H1 


044 HI 


489 


BUX 13 


BUX 13 


395 


BUX 47 


BUX 47 


447 


D44H2 


044 H2 


489 


BUX 14 


BUX 14 


397 


BUX 48 


BUX 48 


449 


D44 H4 


044 H4 


489 


BUX 15 


BUW44 


366 


BUX 48A 


BUX 48A 


449 


D44H5 


044 H5 


489 


BUX 16 


BUW24 


■X- 


BUX 48B 


BUX 488 


449 


D44 H7 


044 H7 


489 


BUX 16A 


BUW24 


* 


BUX 48C 


BUX 48C 


449 


D44H8 


044 H8 


489 


BUX 16B 


BUW24 


* 


BUX 77 


BUX 77 


■x- 


D44 H10 


044 HIO 


489 


BUX 16C 


BUW24. 


* 


BUX 78 


BUX 78 


■X- 


D44 H11 


044 HI 1 


489 


BUX 17 


BUX41N 


429 


BUX 80 


BUX 80 


■X- 


D44Q1 


044 Ql 


491 


BUX 17A 


BUX 42 


435 


BUX 82 


BUX 82 


■X- 


D44Q3 


044 Q3 


491 


BUX 17B 


BUW44 


366 


BUX 84 


BUX 84 


■X- 


D44Q5 


044 05 


491 


BUX 17C 


BUW44 


366 


BUX 97 


BUX 97 


* 


MJ424 


BUW35 


359 


BUX 18 


BUX 41 


423 


BUX97A 


BUX 97A 


# 


MJ425 


BUW35 


359 


BUX ISA 


BUX 42 


435 


BUX97B 


BUX 97B 


* 


MJ900 


MJ900 


493 


BUX 18B 


BUW35 


359 


BUY 18S 


BUY 18S 


466 


MJ901 


MJ901 


493 


BUX 18C 


BUW35 


359 


BUY 47 


BUY 47 


469 


MJ 1000 


MJ 1000 


493 


BUX 20 


BUX 20 


399 


BUY 48 


BUY 48 


469 


MJ 1001 


MJ 1001 


493 


BUX 20S 


BUX 20 


399 


BUY49P 


BUY49P 


474 


MJ 2500 


MJ 2500 


495 


BUX 21 


BUX 21 


405 


BUY 49S 


BUY 49S 


476 


MJ 2501 


MJ 2501 


495 


BUX21S 


BUX 21 


405 


BUY 57 


BUX 40 


417 


MJ 2955 


MJ 2955 


497 


BUX 22 


BUX 22 


411 


BUY 58 


BUX41N 


429 


MJ 3000 


MJ 3000 


495 


BUX 23 


BUV23 


338 


BUY 68 


BUY 68 


480 


MJ 3001 


MJ 3001 


495 


BUX 24 


BUV24 


338 


BUY 69A 


BUY 69A 


484 


MJ 3029 


BUW24 


* 


BUX 25 


BUV25 


338 


BUY69B 


BUY 69B 


484 


MJ 3030 


BUW25 


* 


BUX 28 


BU920 


•x- 


BUY 69C 


BUY 69C 


484 


MJ 3040 


BU 920P 


290 


BUX 29 


BU921 


* 


D44C1 


D44C1 


487 


MJ 3041 


BU 920P 


290 
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TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 


'"'SGS-'ATIES:' 


PAGE 


MJ 3042 


BU 920P 


290 


MJE 801 


MJE 801 


508 


TIP32C 


TIP32G 


530 


MJ 4030 


MJ 4030 


499 


MJE 802 


MJE 802 


508 


TIP41 


■■S'T:it;4:|:V:'''; 


532 


MJ 4031 


MJ 4031 


499 


MJE 803 


MJE 803 


508 


TIP41A 


■■::Tli#1::A;^ 


532 


MJ 4032 


MJ 4032 


499 


MJE 13002 


MJE 13002 


511 


TIP41B 


::'''^:T,it't.^B':^:::' 


532 


MJ 4033 


MJ 4033 


499 


MJE 13003 


MJE 13003 


511 


TIP41C 


'xwm^ 


532 


MJ 4034 


MJ 4034 


499 


MJE 13004 


MJE 13004 


517 


TIP 42 


yfwm&\ 


534 


MJ 4035 


MJ 4035 


499 


MJE 13005 


MJE 13005 


517 


TIP42A 


TIP 42A 


534 


MJ 10000 


BU930 


293 


MJE 13006 


MJE 13006 


522 


TIP42B 


M^::^m::i 


534 


MJ 10001 


BU93T 


293 


MJE 13007 


MJE 13007 


522 


TIP42C 


tiB42G 


534 


MJ 10002 


BU 920P 


290 


MJE13007A 


MJE 13007A 


522 


TIP 47 


|||;i|||f 


536 


MJ 10003 


BU921P 


290 


SE 9300 


8DW93A 


151 


TIP 48 


iiliiiii 


536 


MJ 10004 


MJ 10004 


501 


SE 9301 


BD\A/93B 


151 


TIP 49 


^^;;;l|i#li 


536 


MJ10004P 


MJ 10004P 


501 


SE 9302 


BDW93C 


151 


TIP 50 


i^lliiif? 


536 


MJ 10005 


MJ 10005 


501 


SE 9303 


BDX 87A 


195 


TIP51 


Illiil''#'^'^: 


542 


MJ10005P 


MJ10005P 


501 


SE 9304 


BDX 87B 


195 


TIP 52 


iijliill 


542 


MJ 11011 


MJ 11011 


504 


SE 9305 


BDX 87C 


195 


TIP 53 


Iiliiiii 


542 


MJ 11012 


MJ 11012 


504 


SE 9400 


BDW94A 


156 


TIP 54 


■^'^iiiilii 


542 


MJ 11013 


MJ 11013 


504 


SE9401 


BDW 94B 


156 


TIP 73 


liililil^;; 


120 


MJ 11014 


MJ 11014 


504 


SE 9402 


BDW 94C 


156 


TIP73A 


iiiiiii 


120 


MJ 11015 
MJ 11016 
MJ 10012 


MJ 11015 
MJ 11016 
BU931 


504 
504 
293 


SE 9403 
SE 9404 
SE 9405 
TIP 29 


BDX 88A 
BDX 88B 
BDX 88C 
TIP 29 


200 
200 
200 
524 


TIP73B 
TIP73C 
TIP74 
TIP74A 




120 
120 
124 
124 


MJ 13014 


BUW 34 


359 


TIP29A 


TIP 29A 


524 


TIP 748 


glp'ilii 


124 


MJ 13015 


BUW34 


359 


TIP 298 


TIP 29B 


524 


TIP74C 


illjiillf 


124 


MJ 13330 


BUX41 


423 


TIP29C 


TIP 29C 


524 


TIP 100 


Iiiiiii 


161 


MJ 13331 


BUX42 


435 


TIP 30 


TIP 30 


526 


TIP 101 


ilMiii 


161 


MJ 13332 


BUV23 


338 


T1P30A 


TIP 30A 


526 


TIP 102 


iHHii 


161 


MJ 13333 


BUV24 


338 


TIP30B 


TIP SOB 


526 


TIP 105 


IHiMi 


173 


MJ 13334 


BUV24 


338 


TIP30C 


TIP 30C 


526 


TIP 106 


ii^HII 


173 


MJE 340 


MJE 340 


506 


TIP 31 


TIP 31 


528 


TIP 107 


ii^^B 


173 


MJE 350 


MJE 350 


506 


TIP31A 


TIP31A 


528 


TIP 110 


li^^l 


549 


MJE 700 


MJE 700 


508 


TIP31B 


TIP 31 B 


528 


TIPlll 


li^M 


549 


MJE 701 


MJE 701 


508 


TIP31C 


TIP31C 


528 


TIP112 


lii^fci 


549 


MJE 702 


MJE 702 


508 


TIP 32 


TIP 32 


530 


TIP 115 


^iBl 


551 


MJE 703 


MJE 703 


508 


TIP32A 


TIP 32A 


530 


TIP 116 


^WB 


551 


MJE 800 


MJE 800 


508 


TIP32B 


TIP 32B 


530 


TIP117 


^BM 


551 
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CROSS REFERENCE GUIDE (continued) 



TYPE 


nTahest 


PAGE 


TYPE 


neIr^st"* 


PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


TIP 120 


■^B 


553 


2N3715 


^B^B 


580 


2N 5490 


"" " " ■■ "' ■■'" ■'" ■■■" 
BD705 


110 


TIP 121 


■■■■1 


553 


2N3716 


^imi 


580 


2N 5492 


BD707 


110 


TIP 122 


IM^fc 


553 


2N3719 


li^^fc 


214 


2N 5494 


BD705 


110 


TIP 125 


liBili 


558 


2N 3720 


iWMlll 


214 


2N 5496 


BD709 


110 


TIP 126 


iiliiiiiii 


558 


2N 3789 


lllBii 


584 


2N 5671 


2N5671 


624 


TIP 127 


miBH 


558 


2N 3790 


IM^BI 


584 


2N 5672 


2N 5672 


624 


TIP 130 


iBBili 


563 


2N3791 


iBMII 


584 


2N 5681 


BSW67 


218 


TIP 131 


i^Mi 


563 


2N 3792 


^^Bl 


584 


2N 5682 


BSW67 


218 


TIP 132 


ilBifci 


563 


2N 3830 


imfc 


480 


2N 5758 


BDW51C 


133 


TIP 135 


■fcto 


565 


2N 3831 


i^^Ml 


480 


2N 5781 


BSS44 


214 


TIP 136 


!■■■ 


565 


2N 3924 


ll^Wi 


480 


2N 5782 


BSS44 


214 


TIP 137 


M^H 


565 


2N 4234 


I^MB 


588 


2N 5783 


BSS44 


214 


TIP 140 


liiMfc 


567 


2N 4235 


ilB^B 


588 


2N 5784 


BUY 68 


480 


TIP 141 


illBIII 


567 


2N*4236 


iMMi 


588 


2N 5785 


BUY 68 


480 


TIP 142 


B^^B 


567 


2N 4895 


^^B 


591 


2N 5786 


BUY 68 


480 


TIP 145 


i^^W 


567 


2N 4896 


li^Wi 


591 


2N 5875 


2N 5875 


632 


TIP 146 


^^^1 


567 


2N 4897 


^^■i 


591 


2N 5876 


2N 5876 


632 


TIP 147 


i^^d 


567 


2N 5038 


I^^Bl 


595 


2N 5877 


2N 5877 


637 


TIP 150 


li^Mi 


285 


2N 5039 


iBI^Bl 


595 


2N 5878 


2N 5878 


637 


TIP 151 


M^B 


285 


2N5157 


liBifc: 


359 


2N 5879 


BDW52A 


138 


TIP 152 


IB^M 


285 


2N 5190 


li^^ 


607 


2N 5880 


BDW52B 


138 


TIP 660 


B^^B 


290 


2N5191 


^^^ 


607 


2N 5881 


BDWS1A 


133 


TIP 661 


■^■B 


290 


2N5192 


^Miii 


607 


2N 5882 


BDW51B 


133 


TIP 662 


H^^ 


290 


2N5193 


^^Ml 


611 


2N 6032 


2N 6032 


642 


2N 3055E 


m^wi 


572 


2N 5194 


^^M 


611 


2N 6033 


2N 6033 


642 


2N3418 


^^M 


* 


2N5195 


^^MB 


611 


2N 6034 


2N 6034 


647 


2N3419 


^Mfc 


* 


2N 5241 


l^^^fc 


359 


2N 6035 


2N 6035 


647 


2N 3420 


^^^M 


# 


2N 5294 


^^m 


94 


2N 6036 


2N 6036 


647 


2N 3421 


^^^ 


* 


2N 5296 


^^W 


94 


2N 6037 


2N 6037 


651 


2N 3439 


^^M 


576 


2N 5298 


iMBiB 


94 


2N 6038 


2N 6038 


651 


2N 3440 


■■■I 


576 


2N 5333 


^^B 


214 


2N 6039 


2N 6039 


651 


2N 3445 


^^^ 


133 


2N 5334 


s^^BI 


480 


2N 6040 


BOX 54A 


173 


2N 3446 


■^■B 


133 


2N 5335 


^^^M 


469 


2N 6041 


BDX 54B 


173 


2N 3553 


^^M 


480 


2N 5336 


^^^^B 


615 


2N 6042 


BDX 54C 


173 


2N 3554 


i^^^fc 


480 


2N 5337 


^^^^B 


615 


2N 6043 


BDX 53A 


161 


2N3713 


H^HB 


580 


2N 5338 


^^^^B 


615 


2N 6044 


BDX 53B 


161 


2N3714 


^^H 


580 


2N 5339 


^^B 


615 


2N 6045 


BDX 53C 


161 



Data sheet available on request 
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TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 


SGS-ATES 
NEAREST 


PAGE 


TYPE 


".sas-Atii^' 


PAGE 


2N 6050 


2N 6050 


655 


2N 6292 


2N 6292 


673 


2N 6547 


:Si:liii:: 


702 


2N 6051 


2N6051 


655 


2N 6306 


BUW34 


359 


2N 6569 


8|ii;|i:::(^' 


133 


2N 6052 


2N 6052 


655 


2N 6307 


BUW35 


359 


2N 6573 


■■iliiliii 


366 


2N 6053 


2N 6053 


660 


2N 6308 


BUW35 


359 


2N 6574 


litf:i|iii 


702 


2N 6054 


2N 6054 


660 


2N 6338 


BUX 10 


371 


2N 6575 


fiilV^'^^K:^ 


366 


2N 6055 


2N 6055 


664 


2N 6339 


BUX 10 


371 


2N 6594 


WmiW'' 


138 


2N 6056 


2N 6056 


664 


2N 6340 


BUX 11N 


383 


2N 6648 


::;:ii)^,i||; 


200 


2N 6057 


2N 6057 


668 


2N 6341 


BUX UN 


383 


2N 6649 


l^iiiiii 


200 


2N 6058 


2N 6058 


668 


2N 6354 


2N 6354 


685 


2N 6650 


lil^liii 


200 


2N 6059 


2N 6059 


668 


2N 6383 


BDX87 


195 


2N 6666 


I^BKl 


173 


2N6107 


2N6107 


673 


2N 6384 


BDX 87A 


195 


2N 6667 


0§tM^ 


173 


2N6109 


2N 6109 


673 


2N 6385 


BDX 87B 


195 


2N 6668 


IHBM 


173 


2N6111 


2N6111 


673 


2N 6386 


2N 6386 


690 


2N 6702 


|:iispi|| 


705 


2N6121 


2N6121 


675 


2N 6387 


2N 6387 


690 








2N6122 


2N6122 


675 


2N 6388 


2N 6388 


690 








2N6123 


2N6123 


675 


2N 6469 


BDW52 


138 








2N6124 


2N8124 


679 


2N 6470 


BDW51 


133 








2N6125 


2N6125 


679 


2N6471 


BDW51A 


133 








2N6126 


2N6126 


679 


2N 6472 


BDW51B 


133 








2N 6226 


BDW52C 


138 


2N 6473 


BD711 


110 








2N 6246 


BDW52A 


138 


2N 6475 


BD712 


115 








2N 6247 


BDW52B 


138 


2N 6486 


2N 6486 


693 








2N 6249 


BUX41 


423 


2N 6487 


2N 6487 


693 




;||l||||j|||| 




2N 6250 


BUX42 


435 


2N 6488 


2fSl 6488 


693 




^i|;;;;iiS;o'*i,'S-^i^KS 




2N6251 


BUW44 


366 


2N 6489 


2N 6489 


696 








2N 6274 


BUV20 


335 


2N 6490 


2N 6490 


696 




HBiBI 




2N 6275 


BUV20 


335 


2N6491 


2N 6491 


696 




IBBIBI 




2N 6276 


BUV21 


335 


2N 6496 


2N 6496 


595 




iiijiimn 




2N 6277 


BUV21 


335 


2N 6511 


BUW34 


359 




IKB^Bi 




2N 6282 


2N 6282 


683 


2N6512 


BUW34 


359 




^liiliiiiliiiiii 




2N 6283 


2N 6283 


683 


2N6513 


BUW34 


359 




^Him 




2N 6284 


2N 6284 


683 


2N6514 


BUW 34 


359 




iHBiiB 




2N 6285 


2N 628S 


683 


2N 6531 


BDX53C 


161 




Biilillllfl 




2N 6286 


2N 6286 


683 


2N 6532 


BDX 53C 


161 




ilHBIiii 




2N 6287 


2N 6287 


683 


2N 6544 


2N 6544 


699 




iiiiliiliiiiSiliil 




2N 6288 


2N 6288 


673 


2N 6545 


2N 6545 


699 




mmmmmm 




2N 6290 


2N 6290 


673 


2N 6546 


2N 6546 


702 




■^■IM 
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ALPHABETICAL LIST OF SYMBOLS 

B Bandwidth 

Cqbo Collector-base capacitance (emitter open to a.c. and d.c.) 

d Distortion 

Eg/b Second breakdown energy (with base-emitter junction reverse 

biased) 

f Frequency 

fj Transition frequency 

G^ Voltage gain 

hfe Common emitter, small-signal value of the short-circuit forward 

current transfer ratio 

hpE Common emitter, static value of the forward current transfer ratio 

hpE-|/hpE2 Common emitter, static value of the forward current transfer matched 

pair ratio 

B Base current 

B-, Turn-on current 

B2 Turn-off current 

BF Base forward current 

BFM Base forward peak current 

BM Base peak current 

BR Base reverse current 

BRM Base reverse peak current 

c Collector current 

CBo Collector cutoff current with emitter open 

CEO Collector cutoff current with base open 

CER Collector cutoff current with specified resistance between emitter 

and base 

CEs Collector cutoff current with emitter short-circuited to base 

CEv Collector cutoff current with specified reverse voltage between 

emitter and base 

CM Collector peak current 

d Drain current 

E Emitter current 
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Iebo Emitter cutoff current with collector open 

Ip Continuous DC forward current 

IpM Peak forward current 

Ir Continuous DC reverse current 

Ig/b Second breakdown collector current (with base-emitter junction 
forward biased) 

Pq Output power of a specified circuit 

P^ot Total power dissipation 

Rbb Base dropping resistance 

Rbe Resistance between base and emitter 

Rqc Collector dropping resistance 

RpE Emitter dropping resistance 

Rl Load resistance 

R^h Thermal resistance 

Rthj-amb Thermal resistance junction-to-ambient 

'^thj-case Thermal resistance junction-to-case 

t Time 

Tgr^b Ambient temperature 

Tease Case temperature 

tf Fall time 

Tj Junction temperature 

toff Turn-off time 

ton Turn-on time 

tr Rise time 

tg Storage time 

Tgfg Storage temperature 

Vbe Base-emitter voltage 

VgE^sa^) Base-emitter saturation voltage 

V(BR)CBo Collector-base breakdown voltage with emitter open 

V(BR)CEo Collector-emitter breakdown voltage with base open 
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ALPHABETICAL LIST OF SYMBOLS (continued) 



V(BR)CER Collector-emitter breakdown voltage with specified resistance 

V(BR)CES Collector-emitter breakdown voltage with emitter short-circuited to 

base 

V(BR)CEv Collector-emitter breakdown voltage with specified reverse voltage 

between emitter and base 

^(BR) EBO Emitter-base breakdown voltage with collector open 

Vqb Collector-base voltage 

N/qbo Collector-base voltage with emitter open 

Vqe Collector-emitter voltage 

VcEK Knee voltage at specified condition 

VcEo Collector-emitter voltage with base open 

VcEO(sus) Collector-emitter sustaining voltage with base open 

Vqer Collector-emitter voltage with specified resistance between emitter 

and base 

^CER (sus) Collector-emitter sustaining voltage with specified resistance between 

emitter and base 

VQE(ggt) Collector-emitter saturation voltage 

V^Es Collector-emitter voltage with emitter short-circuited to base 

Vqev Collector-emitter voltage with specified reverse voltage between 

emitter and base 

^cEV(sus) Collector-emitter sustaining voltage with specified reverse voltage 

between emitter and base 

^CEX(sus) Collector-emitter sustaining voltage with specified circuit between 

emitter and base 

V^B Emitter-base voltage 

V^Bo Emitter-base voltage with collector open 

Vp Continuous DC forward voltage 

V, Input voltage of a specified circuit 

Vr Continuous DC reverse voltage 

Vri^ Peak reverse voltage 

Zbe Impedance between base and emitter 

Zj Input impedance 
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RATING SYSTEMS FOR ELECTRONIC DEVICES 



A. DEFINITIONS OF TERMS USED 

a. Electronic device. An electronic tube or valve, transistor or other semiconductor 
device. 

Note: This definition excludes inductors, capacitors, resistors and similar compo- 
nents. 

b. Characteristic. A characteristic is an inherent and measurable property of a devi- 
ce. Such a property may be electrical, mechanical, thermal, hydraulic, electro-ma- 
gnetic, or nuclear, and can be expressed as a value for stated or recognized condi- 
tions. A characteristic may also be a set of related values, usually shown in graphi- 
cal form. 

c. Bogey electronic device. An electronic device whose characteristics have the pu- 
blished nominal values for the type. A bogey electronic device for any particular 
application can be obtained by considering only those characteristics which are 
directly related to the application. 

d. Rating. A value which establishes either a limiting capability or a limiting condition 
for an electronic device. It is determinated for specified values of environment and 
operation, and may be stated in any suitable terms. 

Note: Limiting conditions may be either maxima or minima. 

e. Rating system. The set of principles upon which ratings are established and which 
determines their interpretation. 

Note: The rating system indicates the division of responsibility between the device 
manufacturer and the circuit designer, with the object of ensuring that the working 
conditions do not exceed the ratings. 



B. ABSOLUTE MAXIMUM RATING SYSTEM 

Absolute maximum ratings are limiting values of operating and environmental condi- 
tions applicable to any electronic device of a specified type as defined by its published 
data, which should not be exceeded under the worst probable conditions. 
These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device, taking no responsibility for equipment variations, environmental 
variations, and the effects of changes in operating conditions due to variations in the 
characteristics of the device under consideration and of all other electronic devices in 
the equipment. 

The equipment manufacturer should design so that, initially and throughout life, no 
absolute maximum value for the intended service is exceeded with any device under 
the worst probable operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adjustment, load variations, 
signal variation, environmental conditions, and variations in characteristics of the 
device under consideration and of all other electronic devices in the equipment. 
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RATING SYSTEMS FOR ELECTRONIC DEVICES (continued) 



C. DESIGN - MAXIMUM RATING SYSTEM 

Design-maximum ratings are limiting values of operating and environmental condi- 
tions applicable to a bogey electronic device of a specified type as defined by its pu- 
blished diata, and should not be exceeded under the worst probable conditions. 
These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device, taking responsibility for the effects of changes in operating condi- 
tions due to variations in the characteristics of the electronic device under considera- 
tion. 

The equipment manufacturer should design so that, initially and throughout life, no 
design-maximum value for the intended service is exceeded with a bogey device un- 
der the worst probable operating conditions with respect to supply-voltage variation, 
equipment, component variation, variation in characteristics of all other devices in the 
equipment, equipment control adjustment, load variation, signal variation and envi- 
ronmental conditions. 



D. DESIGN - CENTRE RATING SYSTEM 

Design-centre ratings are limiting values of operating and environmental conditions 
applicable to a bogey electronic device of a specified type as defined by its published 
data, and should not be exceeded under normal conditions. 

These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device in average applications, taking responsibility for normal changes 
in operating conditions due to rated supply-voltage variation, equipment component va- 
riation, equipment control adjustment, load variation, signal variation, environmental 
conditions, and variations in the characteristics of all electronic devices. 
The equipment manufacturer should design so that, initially, no design-centre value 
for the intended service is exceeded with a bogey electronic device in equipment ope- 
rating at the stated normal supply-voltage. 

The Absolute Maximum Rating System is commonly used for semiconductor devices. 
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QUALITY 



• 100% ELECTRICAL TESTING 

• MARKING 

• GROUP A ACCEPTANCE 

• PACKING 

• PACKING AND DOCUMENTATION ACCEPTANCE 

• SHIPPING 



GROUP A ACCEPTANCE 



Sub- 
group 


Parameters 


Temp. 
°C 


Insp. 
Level 


Acceptablee quality 
level (AQL) 


Hermetic and 
molded packages 


A1 


Visual and Mechanical Inspection, 
Major 
Minor 




1 


0.25 
1 


*A2 


Inoperative failure (electrical and mechanical) 


25°C 


II 


0.15 


A3 


DC parameters 


25°C 


II 


0.65 


hpE ranges ° 


1 


A4 


AC parameters at 25° C and 

DC parameters at high temperature 




S4 


2.5 



n Applicable when hp^ is guaranteed as min and max 
Definition of electrical inoperative: 

— open or short circuit 

- < 80% of guaranteed spec value for: BVcbo. BVceo- BVcer. BVces- BVcev, BVebo 

- > 200% of guaranteed spec value for: VcE(sat) 

- > 200% of guaranteed spec value for: IcbO' 'ces/ 'ceo, 'cev at 50% guaranteed BV value 

— > 150% of guaranteed max spec values for hpE 

— < 50% of guaranteed min spec values for hpE 

For further information Quality and Reliability see the SGS SURE 3 programme. 
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PRECAUTIONS FOR PHYSICAL HANDLING OF POWER 
PLASTIC TRANSISTOR [TO-220, SOT-93, TO-126 (SOT-32)] 



When mounting power transistors certain precautions must be taken In operations such as bending of 
leads, mounting of heatsink, soldering and removal of flux residue. If these operations are not carried 
out correctly, the device can be damaged or reliability compromised. 

1. Bending and cutting leads 

The bending or cutting of the leads requires the following precautions: 

1.1. When bending the leads they must be clamped tightly between the package and the bending point 
to avoid strain on the package (in particular in the area where the leads enter the resin) (fig. 1). This 
also applies to cutting the leads (fig. 2). 

1 .2. The leads must be bent at a minimum distance of 3 mm from the package (fig. 3a). 

1.3. The leads should not be bent at an angle of more than 90° and they must be bent only once 
(fig. 3b). 

1 .4. The leads must never be bent laterally (fig. 3c). 

1 .5. Check that the tool used to cut or form the leads does not damage them or ruin their surface finish. 



Fig. 1 - Bending the leads 



Fig. 2 - Lead forming or cutting mechanism 




Rastic 
Package 



W 



D] 



Lead forming or cutting 
mechanism 



Spaced-^ W 



Clamp mechanism 



Fig. 3 - Angles for lead wire bending 



O 
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2. Mounting on printed circuit 

During mounting operations be careful not to apply stress to the power transistor. 

2.1. Adhere strictly to the pin spacing of the transistor to avoid forcing the leads. 

2.2. Leave a suitable space between printed circuit and transistor, if necessary use a spacer. 

2.3. When fixing the device to the printed circuit do not put mechanical stress on the transistor. For this 
purpose the device should be soldered to the printed circuit board after the Transistor has been 
fixed to the heatsink and the heatsink to the printed circuit board, 

3. Soldering 

In general a transistor should never be exposed to high temperature for any length of time. It is 
therefore preferable to use soldering methods where the transistor is exposed to the lowest pos- 
sible temperatures for a short time. 

3.1 . Tolerable conditions are 260°C for 10 sec or 350°C for 3 sec. The graphs in fig. 4 give an idea of the 
excess junction temperature during the soldering process for a TO-220 (Versawatt). It is also im- 
portant to use suitable fixes for the tin baths to avoid deterioration of the leads or of the package 
resin. 

3.2. An excess of residual flux between the pins of the transistor or in contact with the resin can reduce 
the long-term reliability of the device. The solvent for removing excess flux must be chosen with care. 
The use of solvents derived from trichloroethylene is not recommended on plastic packages because 
the residue can cause corrosion. 



Fig. 4 ~ Junction temperatures during soldering 
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4. Mounting at heatsink 

To exploit best the performance of power transistors a heatsink with R^^ suitable for the power 
that the transistor will dissipate must be used. 

4.1. The plastic packages used by SGS for its power transistors (SOT-32, SOT-93, Versawatt) provide 
for the use of a single screw to fix the package to the heatsink. A compression spring (clip) can be 
sufficient as an alternative (fig. 5). 



Fig. 5 - SOT-93 mounting examples 





The screw should be properly tightened to ensure good contact between the back of the package 
and the heatsink but should not be too tight to avoid deformation of the copper part (tab) of the 
package causing breaking of the die or separation of the resin from the tab. 



4.2. The contact Rtn between device and heatsink can be im- 
proved by inserting a thin layer of silicone grease with 
fluidity sufficient to guarantee perfectly uniform distri- 
bution on the surface of the tab. The thermal resistance 
with and without silicone grease is given in fig. 6. An 
excessively thick layer or an excessive viscosity of the 
grease can degrade the Rt^ . 



Heatsink problems 

The most important aspect from the point of view of 
reliability of a power transistor is that the heatsink 
should be dimensioned to keep the Tj of the device as 
low as possible. From the mechanical point of view, 
however, the heatsink must be realized so that it does 
not damage the device. 



Fig. 6 - Contact thermal resistance 
vs. insulator thickness. 
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5.1. The planarity of the contact surface between device and heatsink nnust be < 25 jum for TO-220, 
SOT-93,TO-126(SOT-32). 

5.2. If self threading screws are used there must be an outlet for the material that is deformed during 
formation of the thread. The diameter 1 (fig. 7) must be large enough to avoid distortion of the 



Fig. 7 -- Device mounting 
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s^^mmMm 






WRONG 
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tab during tightening. For this purpose it may be useful to insert a washer or use screws of the type 

shown in fig. 8 where the pressure on the tab is distributed on a much larger surface. Sometimes 

when the hole in the heatsink is formed with a punch, around the hole 

or hollow there may be a ring which is lower than the heatsink surface. Fig. 8 - Suggested screw 

This is dangerous because it may lead to distortion of the tab as men- p|^ 

tioned before. 

5.3. A very serious problem is that of the rigidity between heatsink, device 
and printed circuit board. Once the device and the heatsink are me- 
chanically connected, and the heatsink is fixed to the apparatus fra- 
me, the device and the PCB are bound together by the leads of the 
devices. A solution of this type is extremely dangerous. 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 



TO -3 




ACCESSOR 

TYPE 


Q.ty 


ASSEMBLY NUMBER 


MATERIAL 


MECH. 
DATA 
Page 


CHEESE HEAD 

SCREWS 

SLOTTED 


2 


NOT AVAILABLE FROM SOS 






MICA 
WASHER 


' 


C0A3126A 


MICA 


43 


INSULATING 
BUSHES 


2 


CDA aiSSA 


NYLON 


44 


WASHERS 


2 


NOT AVAILABLE FROM SOS 






LOCK 
WASHERS 


2 


NOT AVAILABLE FROM SGS 






HEXAGON 
NUTS 


4 


NOT AVAILABLE FROM SGS 






SOLDER LUG 


1 


NOT AVAILABLE FROM SGS 







*CDA3126B FOR MODIFIED TO-3 (see 2N6032 and 2N60'33) 



Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 
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SOT-93 




ACCESSOR 

TYPE 


Q.ty 


ASSEMBLY NUMBER 


MATERIAL 


MECH. 
DATA 
Page 


CHEESE HEAD 

SCREWS 

SLOTTED 


1 


NOT AVAILABLE FROM SGS 






MICA 
WASHER 


1 


CDA 315A 


MICA 


44 


INSULATING 
BUSHES 


' 


CDA 3155 C 


NYLON 


44 


WASHERS 


1 


NOT AVAILABLE FROM SGS 






LOCK 
WASHERS 


1 


NOT AVAILABLE FROM SGS 






HEXAGON 
NUTS 


2 


NOT AVAILABLE FROM SGS 






SOLDER LUG 


1 


NOT AVAILABLE FROM SGS 


1 


1 



Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 



TO-126 (SOT-32) 




ACCESSOR 
TYPE 


Y 

Q.ty 


ASSEMBLY NUMBER 


MATERIAL 


MECH, 
DATA 
Page 


CHEESE HEAD 

SCREW 

SLOTTED 


^ 


NOT AVAILABLE FROM SGS 






LOCK 
WASHER 




CDA3164 


STEEL C72 
UNI 35A5 


46 


MICA 
WASHER 




CDA 3162 


MICA 


45 


WASHER 




NOT AVAILABLE FROM SGS 






LOCK 
WASHER 




NOT AVAILABLE FROM SGS 






HEXAGON 

NUT 




NOT AVAILABLE FROM SGS 







Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 
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TO-220 




ASSEMBLY NUMBER 



NOT AVAILABLE FROM SGS 



NOT AVAILABLE FROM SGS 



NOT AVAILABLE FROM SGS 



NOT AVAILABLE FROM SGS 



NOT AVAILABLE FROM" SGS 



MECH. 
DATA 
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45 



44 



Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 



41 



ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 



TO-220 



ACCESSORY 
TYPE Q.ty 



CHEESE HEAD 

SCREWS 

SLOTTED 



INSULATING 
BUSHING 




HEXAGON 
NUTS 



ASSEMBLY NUMBER 



NOT AVAILABLE FROM SGS 



NOT AVAILABLE FROM SGS 



NOT AVAILABLE FROM SGS 



NOT AVAILABLE FROM SGS 



MECH. 
DATA 
Page 
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45 



Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 
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CDA 3126A 



CDA 3126B 
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 



CDA 3154 




CDA 3155 




0J2XA5t: 



^- 0024/2 



Suffix 


Package 


a 


b 


c 


d 


e 


A 


TO-3 


6.40 to 6.60 


3.00 to 3.10 


4.00 to 4.05 


1.1 max 


1.55 to 1.65 


B 


TO-220 


5.30 to 5.50 


3.00 to 3.10 


3.83 to 3.88 


0.60 to 0.65 


1.70 to 1.80 


C 


SOT-93 


6.40 to 6.60 


3.00to3.10 


4,00 to 4,05 


1.3 to 1.4 


2.7 to 2.9 



Material: Nylon; Dimensions: mm. 
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CDA 3159 




CDA 3162 



TYPE 
CDA3159 


MATERIAL 
MICA 


NOTE 








A- 0025/3 



TYPE 


MATERIAL 


NOTE 


CDA3162 


HICA 
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 



CDA3163 



_^3.1 



^ 



' TYPE 
CDA3163 


MATERIAL 


NOTE 


Steel nickel plated 









CDA3164 




TYPE 


d 
max 


'min 


max 


min 


Dl 


5 


hi NOTE 


CDA3164 


3.3 


3.1 


7.1 


6.8 


5.2 


0.4 


0.8 



















MATERIAL: Steel nickel plated 
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DATA SHEETS 
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B0175 
BD177 
BD179 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 1 75, BD 1 11 and BD 1 79 are silicon epitaxial-base NPN power transistors in 
Jedec TO-126 plastic package intended for use in medium power linear and 
switching applications. 
The complementart PNP types are the BD 176, BD 178 and BD 180. 



ABSOLUTE MAXIMUM RATINGS 



BD175 BD177 BD179 



^CBO 
VCEO 

Vebo 



'cm 

P,o, 
^stg 



Collector-base voltage (I e=0) 
Collector-emitter voltage (I b=0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Total power dissipation at T case -25°C 
Storage temperature 
Junction temperature 



45V 
45V 



60V 

60V 

5V 

3A 

7A 

30W 

65to150°C 

150°C 



80V 
80V 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 




1.2 



LQ58 




(1) Within this region the cross-section of the leads is uncontrolled 



TO-126 (SOT-32) 



5/80 
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m^\ 



THERMAL DATA 



'^thj-case Thermal resistance junction-case 



max 4.16 °C/W 



ELECTRICAL CHARACTERISTICS (T ^^56= 25°C unless otherwise specified) 




Parameter 


Test conditions 


Min.Typ. 


IVIax. 


Unit 


'CBO 


Collector cutoff 
current (Ie=0) 


forBD175 Vcb=45V 
forBD177^ Vcb=60V 
forBD179 Vcb=80V 


100 
100 
100 


fiA 
^iA 


'ebo 


Emitter cutoff 
current (Iq =0) 


Vee=5V 


1 


mA 


^CEO (sus 


*Collector-emitter 
sustaining voltage 


Ic = 100mA 
forBD175 
forBD177 
forBD179 


45 
60 
80 


V 
V 
V 


\/ * 

^ CE (sat) 


Collector-emitter 
saturation voltage 


Ic =1A Ib= O.IA 


0.8 


V 


Vbe* 


Base-emitter voltage 


Iq =1A Vce=2V 


1.3 


V 


hpE* 


DC current gain 


Ic = 150mA VcE=2V 
Ic =1A VcE=2V 


40 
15 


- 


fy 


Transistion frequency 


Ic =250mA VcE=10V 


3 


MHz 



* Pulsed: pulse duration = 300 |is, duty cycle ^ 1 ,5% 
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BD17S 
BD177 
BD179 



Safe operating areas 



DC current gain 



'c 

(A) 























G-3726 


, 8 


Ic" MAX PULSED f-- 


:::4 


-t * PULSE OPERATION tt 


) 






""^ 


~" 






t— X" 


1 1 




'' 


-- - 












\ 


100>JS- 


'■^ V 
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^ 
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Iq max continuous! 




\ 


;AJ1» 









DC 


PERATION-^^ 


1ms 


\J 
















\^ 
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\ 








































^ 




5^; 




















^ 1 
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^ 


















\ 






















jS 


















1 

1 






( 




^ *FOR 
REP 


SINGLE NO 
ETITIVE PUL 


^SE 






i 


■> - ^ 

s. 










1 1 ! 


iTbD 175 

BD 177 

1 BD 179 






|__ .4^ _^ 










1 








"*" ! 1 


0-1 




i 


1 1 














8 


2 






6 6 
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^ 
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s 


^s 


VCE =2V 
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Vce(V) 



2 A6d 2 A66 2 466 

10-^ 10-^ 1 Ic(A) 



DC transconductance 



Collector-emitter saturation voltage 



G-3720 

■c TT 


^) 1 






1 5 






f 


/ VCE =2V 


, IT 


' ± 


1 


7 


r 


05 T 


as J 


7 


f 


7_ 





VCE(sat) 
(V) 
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r^ 
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s, 
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-. 
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■^ 
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0.5 1 1.5 Vbe(V) 



2 468 2 468 2 466 

10-3 10-2 10-' Ib (A) 
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BD175 
80177 
BD179 



Collector-emitter saturation voltage Base-emitter saturation voltage 

























G- 


3722 
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/ 
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hp£=10 












in-2 



























^BE(sat) 
(V) 









-1 


" 




r 
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hFE=10 
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2 A 



IC(A) 



Satured switching characteristics 



Power derating chart 



(ps) « 
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Ib,=-Iq2 
hFE=10 
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BD178 
B0178 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 176, BD 178 and BD 180 are silicon epitaxial-base PNP power transistors in 
Jedec TO-126 plastic package intended for use In medium power linear and 
switching applications. 
The complementary NPN types are the BD 175, BD 177 and BD 179. 



ABSOLUTE MAXIMUM RATINGS 


BD176 


BD178 


BD180 


VcBo Collector-base voltage (1 e= 0) 

VcEo Collector-emitter voltage (1 b= 0) 

^EBo Emitter-base voltage (1 c= 0) 

Ic Collector current 

IcM Collector peak current 

Ptot Total power dissipation at T ^gge < 25°C 

Tstg Storage temperature 

Tj Junction temperature 


-45V 
-45V 

-( 


-60V -80V 
-60V -80V 

-5V 

-3A 

-7A 

30W 

35to150°C 

150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



P. 




T 



1.8"" 



li- 
ma 







tjv^>;'' 




CM 

(V>.. 


^ 


:<S 


1 


S 


Wi 




nun 


'V'.^:'"'. 






,-, 


"'^f^ 


'£'■■ 






m^ 


%^ 


c — 






vm. 








E" 




<^;;vv',v;^ 


2.2 








iA 





(t) Within this region fh* cross-section of the leads js uncontrolled 



TO-126 (SOT-32) 



5/80 
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THERMAL DATA 



'^th j-case Thermal resistance junction-case 



max 4.16 °C/W 



ELECTRICAL CHARACTERISTICS (T ^ase^ 25°C unless otherwise specified) 



Parameter 


Test contlitions 


Min. Typ. Max. 


Unit 


IcBo Collector cutoff 
current (Ie=0) 


forBD176 Vcb=-45V 
forBD178 Vc^-60V 
forBDISO Vc^-80V 


-100 
-100 
-100 


HA 
HA 
HA 


Iebo Emitter cutoff 

current (Ic =0) 


Ve^-5V 


-1 


mA 


^CEo (sus)*C^o"6ctor-emitter 
sustaining voltage 


Ic =-100 mA 
forBD176 
forBD178 
forBD180 


-45 
-60 
-80 


V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic =-1A Ib=-0.1A 


-0.8 


V 


Vbe* Base-emitter voltage 


Iq =-1A Vce=-2V 


-1.3 


V 


hpE* DC current gain 


Ic =-150mAVcE=-2V 
Ic =-1A VcE=-2V 


40 
15 


— 


fj Transistion frequency 


Ic = -250mA VcE= -10V 


3 


MHz 



* Pulsed: pulse duration = 300 ^is, duty cycle < 1 .5% 
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B0176 
B0178 



Safe operating areas 



(A) 

















G-3730 








Ir MAX PULSED j-fi-J 


_. * PULSE OPERATION j-|_| 






_i 






V" 


' im 












X 


100 us 414^11 










1 __ 




\id 


hA- -^- 


Iq max CONTINUOUSI 




\ 






DC operation-^^^ 


1ms 


\ 












\ 


k 


\ 

\ 






=^ 








^ 


Sl. 
















^ ^^ 
































5 :.__ 
















5 
















!l . _. 


♦ FOR SINGLE NON 
REPETITIVE PULSE 






s 












BD176 
BD17fi 
BD18C 




^ s 








"^ 






1 





DC current gain 



hFE„ 



10^ 















































































































































































VcE=-2V 
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-.. 




•«*, 


























•^ 




























N, 


























""s 




























'* ^ 


























s. 
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k 





























































-Vce(V) 



66 2 468 2 A68 

10-' 1 -Ic(A) 



DC transconductance 



G-3704 

'c nr 


*) it 


IT 
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1= / "CE-^^ 


1.5 j 


7 


r 


r 


, it 


' zr 


7 


r 




n«; -J 


0.5 y 


t 


J 


7 





Collector-emitter saturation voltage 

G-3705 



-VcE(sat) 
(V) 





























































































































































































































IC = -3A||||| 
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\ 
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1.5 -Vbe(V) 



10-1 -Ib(a) 
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bimK 



Collector-emitter saturation voltage Base-emitter saturation voltage 
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Satured switching characteristics Power derating chart 
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B0233 
BD235 
BD237 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 233, BD 235 and BD 237 are silicon epitaxlal-base NPN power transistors in 
Jedec TO-126 plastic package intended for use in medium power linear and 
switching applications. 
The complementary PNP types are the BD 234, BD 236 and BD 238 respectively. 



ABSO 


LUTE MAXIMUM RATINGS 


BD233 


BD235 


BD237 


^CBO 


Collector-base voltage (1 e=0) 


45V 


60V 


100 V 


VoFO 


Collector-emitter voltage (1 b=0) 


45V 


60V 


80V 


VoFR 


Collector-emitter voltage (R be= 1 KQ) 


45V 


60V 


100 V 


Vfbo 


Emitter-base voltage (1 c= 0) 


5V 




Ic 


Collector current 


2A 




'cm 


Collector peak current 


6A 




Ptot 


Total power dissipation at T ^ase <25°C 


25W 




Tstn 


Storage temperature 


-65 to 150*<; 




T) 


Junction temperature 


150^ 





INTERNAL SCHEMATIC DIAGRAM „c 




MECHANICAL DATA 



Dimensions in mm 



2.7 





— C 




Q9ma, 



i2_ 

ass 




(T) WitNn this region the cross-section of the leads is uncontrolled 



TO-126 {SOT-32J 



5/80 
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THERMAL DATA 



th j-case 



Thermal resistance junction-case 



max 



°C/W 



ELECTRICAL CHARACTERISTICS (Tcase= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


IcBo Collector cutoff 
current (Ie=0) 


forBD233 Vc^45V 
forBD235 Vc^60V 
forBD237 Vcb=100V 

Tcase=150°C 

forBD233 Vc^4«V 
forBD235 V^^eOV 
forBD237 Vcb=100V 


100 
100 
100 

2 
2 
2 


^A 
^lA 

mA 
mA 
mA 


Iebo Emitter cutoff 

current (Ic =0) 


Veb=5V 


1 


mA 


VcEo (sus)*Co"6Ctor-emitter 
sustaining voltage 


Ic =100 mA 
for BD233 
for BD235 
for BD237 


45 
60 
80 


V 
V 
V 


^CE(sat)* Collector-emitter 
saturation voltage 


Ic =1A Ib=0.1A 


0.6 


V 


Vbe* Base-emitter voltage 


Ic =1A VcE=2V 


1.3 


V 


hpE* DC current gain 


Ic =150mA VcE=2V 
"c =1A VcE=2V 


40 
25 


- 


fj Translstion frequency 


Ic =250mA VcE=10V 


3 


MHz 


hpE^/hFE2*Matched pairs 
BD233/BD234 
BD235/BD236 
BD237/BD238 


Ic =150mA VcE=2V 


1.6 





* Pulsed: pulse duration = 300 |is, duty cycle < 1 .5% 
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BD233 
BD235 
BD237 



Safe operating areas 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 

G-3723 
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Satured switching characteristics 

6-372A 
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BD234 
BD236 
B0238 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 234, BD 236 and BD 238 are silicon epitaxial-base PNP power transistors in 
Jedec TO-126 plastic-package intended for use in medium power linear and 
switching applications. 
The complementary NPN types are the BD 233, BD 235 and BD 237 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD234 


BD236 


BD238 


VCBO 


Collector-base voltage (1 e=0) 


-45V 


-60V 


-100V 


VcFO 


Collector-emitter voltage (1 b= 0) 


-45V 


-60 V 


-80V 


VcFR 


Collector-emitter voltage (R be= 1 KO) 


-45V 


-60V 


-100V 


VpBO 


Emitter-base voltage (1 c= 0) 




-5V 


lo 


Collector current 




-2A 


•cm 


Collector peak current 




-6A 


Pm. 


Total power dissipation at Tease <25°C 




25W 


Ts„ 


Storage temperature 


-( 


35to150°C 


Ti 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions In mm 




27m 



r 



1L2_ 
058 




(1) Within this region the cross-section of the feads ts uncontrolled 



TO-126 (SOT-32) 



5/80 



60 



mm 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 



°C/W 



ELECTRICAL CHARACTERISTICS (Tcase=25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


IcBo Collector cutoff 
current (1^=0) 


forBD234 Vce=-45V 
forBD236 Vcb=-60V 
forBD238 Vcb=-100V 

Tcase=150°C 

forBD234 Vcb=-45V 
forBD236 Vcb=-60V 
forBD238 Vcb=-100V 


-100 
-100 
-100 

-2 
-2 
-2 


fiA 
HA 

mA 
mA 
mA 


Iebo Emitter cutoff 

current (Ic =0) 


V,B=-5V 


-1 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(«B=0) 


Ic =-100 mA 
for BD234 
for BD236 
for BD238 


-45 
-60 
-80 


V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic =-1A Ib=-0.1A 


-0.6 


V 


Vbe* Base-emitter voltage 


Iq =-1A Vce=-2V 


-1.3 


V 


hpE* DC current gain 


Ic =-150mAVcE=-2V 
Iq =-1A Vce=-2V 


40 
25 


- 


fj Translstion frequency 


Ic = -250mA VcE= -10V 


3 


MHz 


hFEi/hFE2 Matched pairs 
BD233/BD234 
BD235/BD236 
BD237/BD238 


Ic =150mA VcE=2V 


1.6 





* Pulsed: pulse duration = 300 iis, duty cycle < 1 .5% 
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BD234 
B0238 
BD2^ 



Safe operating areas 
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BD238 



Collector-emitter saturation voltage Base-emitter saturation voltage 
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B0239 
BD239A 
B0239B 
BD23SC 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 239, BD 239A, BD 239B and BD 239C are silicon epitaxial-base NPN 

power transistors In Jedec TO-220 plastic package, intended for use in medium 

power linear and switching applications. 

The complementary PNP types are BD 240, BD 240A, BD 240B and BD 240C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD239 


BD239A 


BD239B 


BD239C 


VcER 


Collector-emitter voltage (Rbe = 10011) 


55V 


70V 


90V 


115V 


VCEO 


Collector-emitter voltage (Ib = 0) 


45V 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 


Ic 


Collector current 




2A 


Iqm 


Collector peak current 




4A 


Ir 


Base current 




0.6A 


Ptot 


Total power dissipation at Tease ^25°C 




30W 




Tamb ^25°C 




2W 


"'"stg 


Storage temperature 




-65 to 150°C 


T] 


Junction temperature 




150X 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 



5/80 
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BD2^ 

B02^B 
iD239C 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 4.17 X/W 
max 62.5 X/W 



ELECTRICAL CHARACTERISTICS (Tease = 25X unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'ceo 


Collector cutoff 
current (Ib = 0) 


for BD 239 and BD 239A 

VcE = 30V 

for BD 239B and BD 239C 

VcE = 60V 


0.3 
0.3 


mA 
mA 


•CES 


Collector cutoff 
current (Vbe = 0) 


for BD 239 
for BD 239A 
for BD 239B 
for BD 239C 


VcE = 45V 
VcE = 60V 
VcE = 80V 
VcE = 100V 


0.2 
0.2 
0.2 
0.2 


mA 
mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcEO (sus 


)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 
for BD 239 
for BD 239A 
for BD 239B 
for BD 239C 


45 
60 
80 
100 


V 
V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc=1A 


Ib = 0.2A 


0.7 


V 


VbE (on)* 


Base-emitter 
voltage 


lc= 1A 


VcE = 4V 


1.3 


V 


hpE* 


DC current gain 


Ic = 0.2A 
lc=1A 


VcE = 4V 
VcE = 4V 


40 
15 


— 


hfe 


Small signal 
current gain 


Ic = 0.2A 
f = 1KHz 
Ic = 0.2A 
f = 1MHz 


VcE = 10V 
VcE = 10V 


20 
3 


— 



Pulsed: pulse duration = 300/xs, 



duty cycle ^2%. 
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BQm 
Bmmk 



BO240C 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 240, BD 240A, BD 240B and BD 240C are silicon epitaxial-base PNP power tran- 
sistors in Jedec TO-220 plastic package, intended for use in medium power linear and 
switching applications. 
The complementary NPN types are BD 239, BD 239A, BD 239B and BD 239C respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD240 


BD 240A 


BD 240B 


BD240C 


VcER 


Collector-emitter voltage (Rbe = 100i7) 


-55V 


-70V 


-90V 


--115V 


VcFO 


Collector-emitter voltage (Ib = 0) 


-45V 


-60V 


-80V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 




Ic 


Collector current 




-2A 




'cm 


Collector peak current 




-4A 




Ir 


Base current 




-0.6A 




Ptot 


Total power dissipation at Tease ^ 25° C 
Ta^b<25°C 




30W 
2W 




Tstg 


Storage temperature 




-65 to 150°C 




T; 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




1.37"'»», 


♦^ 




" . 




--^ 


1^27 


- 







TO~220 



10/82 
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tmm 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



^th j-amb 



Thermal resistance junction-ambient 



max. 4.17 °C/W 
max. 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise spec 


fied) 




Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


•ceo 


Collector cutoff 
current (Ig = 0) 


for BD240 and BD240A 
Vce = -30V 

for BD240B and BD240C 
Vce = -60V 


-0.3 
-0.3 


mA 
mA 


Ices 


Collector cutoff 
current (Vbe = 0) 


for BD240 Vce = -45V 
for BD240A Vce = -60V 
for BD240B Vce = -80V 
for BD240C Vce = -100V 


-0.2 
-0.2 
-0.2 
-0.2 


mA 
mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


-1 


mA 


VcEO(sus) Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -30mA 
for BD240 
for BD240A 
for BD240B 
for BD240C 


-45 
-60 
-80 
-100* 


V 
V 
V 
V 


VcE(sat) 


* Collector-emitter 
saturation voltage 


lc=-1A Ib = -0.2A 


-0.7 


V 


^BECon) 


* Base-emitter 
voltage 


lc=-1A VcE = -4V 


-1.3 


V 


hpE* 


DC current gain 


Ic = -0.2A Vce = -4V 
lc = -1A VcE = -4V 


40 
15 


- 


hfe 


Small signal current 
gain 


lc = --0.2A Vce = -10V 
f = 1KHz 

lc = -0.2A Vce = -10V 
f = IMHz 


20 
3 


- 



Pulsed: pulse duration = 300 jUs, duty cycle < 2% . 
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BO240 
BD240A 
BD240B 
BD240C 



Safe operating areas 
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BD240 
BO240A 
BO240B 
BD240C 



Input and output capacitance 



Base-emitter voltage 




VBE 
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B0241 
BD241A 
60241B 
BD241C 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD241, BD241A, BD241B and BD241C are silicon epitaxial-base NPN 

power transistors in Jedec TO-220 plastic package, intended for use in medium 

power linear and switching applications. 

The complementary PNP types are the BD 242, BD 242A, BD 242B and BD 242C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD241 


BD241A 


BD241B 


BD241C 


VcER 


Collector-emitter voltage (Rbe = 10011) 


55V 


70V 


90V 


115V 


VcEO 


Collector-emitter voltage (Ib = 0) 


45V 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 


Ic 


Collector current 




3A 


ICM 


Collector peak current 




5A 


Ib 


Base-current 




1A 


Ptot 


Total power dissipation at Tease ^25°C 




40W 




Tamb ^25°C 




2W 


Tstg 


Storage temperature 




-65 to 150°C 


T] 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




1:22.1] 



as 



X 



TO-220 



5/80 



70 



B0241 

mtm 

B0241C 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 3.13 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


IVIax. 


Unit 


•ceo 


Collector cutoff 
current (Ib = 0) 


for BD 241 and BD 241A 

VcE = 30V 

forBD241Band BD241C 
VcE = 60V 


0.3 
0.3 


mA 
mA 


Ices 


Collector cutoff 
current (Vbe = 0) 


for BD 241 
for BD 241A 
forBD241B 
for BD 2410 


VcE = 45V 
VcE = 60V 
VcE = 80V 
VcE= 100V 


0.2 
0.2 
0.2 
0.2 


mA 
mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 
for BD 241 
for BD 241A 
forBD241B 
for BD 2410 


45 
60 
80 
100 


V 
V 
V 
V 


VcE(sat)* 


Collector-emitter 
saturation voltage 


lc = 3A 


Ib = 0.6A 


1.2 


V 


VBE(on)* 


Base-emitter 
voltage 


lc = 3A 


VcE = 4V 


1.8 


V 


hpE* 


DC current gain 


lc = 1A 
lc = 3A 


VcE = 4V 
VcE = 4V 


25 
10 


— 


hfe 


Small signal 
current gain 


Ic = 0.5A 
f = 1KHz 
Ic = 0.5A 
f = 1MHz 


VcE= 10V 
VcE = 10V 


20 
3 


— 



* Pulsed: pulse duration = 300/>6S, duty cycle ^2%. 
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B0242 
BD242A 
6D242B 
BD242C 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD242, BD 242A, BD 242B and BD 242C are silicon epitaxial-base PNP 

power transistors in Jedec TO-220 plastic package, intended for use in medium 

power linear and switching applications. 

The complementary NPN types are the BD 241, BD 241 A, BD 241 B and BD 241 C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD242 


BD242A 


BD242B 


BD242C 


VCER 


Collector-emitter voltage (Rbe = 10011) 


-55V 


-70V 


-90V 


-115V 


VCEO 


Collector-emitter voltage (Ib = 0) 


-45V 


-60V 


-80V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 


Ic 


Collector current 




-3A 


ICM 


Collector peak current 




-5A 


Ir 


Base-current 




-1A 


Ptot 


Total power dissipation at Tease ^25°C 




40W 




Ta^b ^25°C 




2W 


"''stg 


Storage temperature 




-65 to 150°C 


Ti 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




L 



TO-220 



5/80 
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B0242 

Bmm 
mtm 

B0242C 



THERMAL DATA 



•^th j-case 
"•th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 3.13 °C/W 
max 62.5 X/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


IVIax. 


Unit 


'ceo 


Collector cutoff 
current (Ib = 0) 


for BD 242 and BD 242A 

VcE = -30V 

for BD 242B and BD 2420 

VcE = -60V 


-0.3 
-0.3 


mA 
mA 


Iqes 


Collector cutoff 
current (Vbe = 0) 


for BD 242 
for BD 242A 
for BD 242B 
for BD 2420 


VcE = -45V 
VcE = -60V 
VcE = -80V 
VcE = -100V 


-0.2 
-0.2 
-0.2 
-0.2 


mA 
mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


-1 


mA 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -30mA 
for BD 242 
for BD 242A 
for BD 242B 
for BD 2420 


-45 
-60 
-80 
-100 


V 
V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


Ic = -3A 


Ib = -0.6A 


-1.2 


V 


Vbe* 


Base-emitter 
voltage 


Ic = -3A 


VcE = -4V 


-1.8 


V 


hpE* 


DC current gain 


lc = -1A 
Ic = -3A 


VcE = -4V 
VcE = -4V 


25 
10 


— 


hfe 


Small signal 
current gain 


Ic = -0.5A 
f = IKHz 
Ic = -0.5A 
f = 1MHz 


VcE = -10V 
VcE = -10V 


20 
3 


— 



Pulsed: pulse duration = 300/>ls, duty cycle ^2%. 
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BD243 
BD243A 
BD243B 
BD2430 



EPITAXIAL-BASE NPN 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BD243, BD 243A, BD 243B and BD 243C are silicon epitaxial-base NPN 

power transistors in Jedec TO-220 plastic package, intended for use in medium 

power linear and switching applications. 

The complementary PNP types are the BD 244, BD 244A, BD 244B and BD 244C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD243 


BD243A 


BD243B 


BD243C 


VcBO 


Collector-base voltage (Ie =0) 


45V 


60V 


80V 


100V 


VcFO 


Collector-emitter voltage (Ib = 0) 


45V 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 


Ic 


Collector current 




6A 


'cm 


Collector peak current 




10A 


Ib 


Base current 




2A 


Ptot 


Total power dissipation at Tease ^25°C 




65W 


Tstg 


Storage temperature 




-65 to 150°C 


Tj 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Cotlector connected to tab. 




TO-220 



5/80 
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B0243 

i0243A 

iQ243i 

mmt 



THERMAL DATA 



"th j-case 
»th j-amb 



Thermal resistance junction-case 
Thernnal resistance junction-ambient 



max 1.92 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. Typ. 


iVIax. 


Unit 


Iqeo 


Collector cutoff 
current (Ib = 0) 


for BD 243 and BD 243A 

Vce = 30V 

for BD 243B and BD 2430 

Vce = 60V 


0.7 
0.7 


mA 
mA 


'ces 


Collector cutoff 
current (Vbe = 0) 


for BD 243 Vce = 45V 
for BD 243A Vce = 60V 
for BD 243B Vce = 80V 
for BD 2430 Vce = 100V 


0.4 
0.4 
0.4 
0.4 


mA 
mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcEO (sus 


)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 
for BD 243 
for BD 243A 
for BD 243B 
for BD 2430 


45 
60 
80 
100 


V 
V 
V 
V 


Vce (sat)* 


Collector-emitter 
saturation voltage 


lc = 6A Ib=1A 


1.5 


V 


Vbe* 


Base-emitter 
voltage 


Ic = 6A Vce = 4V 


2 


V 


hpE* 


DC current gain 


Ic = 0.3A Vce = 4V 
Ic = 3A Vce = 4V 


30 
15 


— 


hfe 


Small signal 
current gain 


lc = 0.5A Vce = 10V 
f = 1KHz 

lc = 0.50 Vce = 10V 
f = 1MHz 


20 
3 


— 



Pulsed: pulse duration = 300/x,s, duty cycle ^2%. 
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B0244 
BD244A 
BD244B 
BD244C 



EPITAXIAL-BASE PNP 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BD244, BD 244A, BD 244B and BD 244C are silicon epitaxial-base PNP 

power transistors in Jedec TO-220 plastic package intended for use in medium 

power linear and switching applications. 

The complementary NPN types are the BD 243, BD 243A, BD 243B and BD 243C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD244 


BD244A 


BD244B 


BD244C 


VcBO 


Collector-base voltage (Ie = 0) 


-45V 


-60V 


-80V 


-100V 


VcFO 


Collector-emitter voltage (Ib = 0) 


-45V 


-60V 


-80V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 


Ic 


Collector current 




-6A 


IcM 


Collector peak current 




-10A 


Ib 


Base current 




-2A 


Ptot 


Total power dissipation at Tease ^25°C 




65W 


Tstg 


Storage temperature 




-65 to 150°C 


T] 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




.^^"l] 



TO~220 



5/80 
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THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb. Thermal resistance junction-ambient 



max 1 .92 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


Iqeo 


Collector cutoff 
current (Ib = 0) 


for BD 244 and BD 244A 

Vce = -30V 

for BD 244B and BD 244C 

Vce = -60V 


-0.7 
-0.7 


mA 
mA 


Ices 


Collector cutoff 
current (Vbe = 0) 


for BD 244 Vce = -45V 
forBD244A Vce = -60V 
forBD244B Vce = -80V 
for BD 2440 Vce = -100V 


-0.4 
-0.4 
-0.4 
-0.4 


mA 
mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


-1 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -30mA 
for BD 244 
for BD 244A 
for BD 244B 
for BD 2440 


-45 
-60 
-80 
-100 


V 
V 
V 
V 


Vce (sat)* 


Collector-emitter 
saturation voltage 


lc = -6A Ib = -1A 


-1.5 


V 


Vbe* 


Base-emitter 
voltage 


Ic = -6A Vce = -4V 


-2 


V 


hpE* 


DC current gain 


Ic = -0.3A Vce = -4V 
Ic = -3A Vce = -4V 


30 
15 




hfe 


Small signal 
current gain 


lc = -0.5A Vce = -10V 
f = IKHz 

lc = -0.5A Vce = -10V 
f = 1MHz 


20 
3 





'Pulsed: pulse duration = 300/xs, duty cycle ^2% 
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BD433 
BD43S 
BD437 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 433, BD 435 and BD 437 are silicon epitaxial-base NPN power transistors in 

Jedec TO-126 plastic package, intended for use in medium power linear and switching 

applications. 

The BD 433 is especially suitable for use in car-radio output stages. 

The complementary PNP types are the BD 434, BD 436 and BD 438 respectively. 



ABSOLUTE MAXIMUM RATINGS 



BD433 BD435 BD 437 



V 



CBO 
^CES 
^CEO 
^EBO 



'cm 
Ib 

"tot 



Collector-base voltage (\^ = 0) 

Collector-emitter voltage QJq^ = 0) 

Collector-emitter voltage (Ib = 0) 

Emitter-base voltage (lc= 0) 

Collector current 

Collector peak current (t < 10ms) 

Base current 

Total power dissipation at Tj,ase^25°C 

Storage temperature 

Junction temperature 



22V 
22V 
22V 



32V 
32V 
32V 

5V 

4A 

7A 

1A 

36 W 

65to150°C 

150°C 



45V 
45V 
45V 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions In mm 



17 







Q58 




(1) Within this region ttie cro^-sectlcm of the leads Is yncontrotted 



TO-126 {SOT-321 



10/82 
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THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



3.5 X/W 
100 °C/W 



ELECTRICAL CHARACTERISTICS (J,^,, - 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin 


Typ. 


lAax. 


Unit 


'cBO 


Collector cutoff 


for BD433 


VcB= 22V 






100 


^xA 




current (1^ = 0) 


for BD435 


VcB= 32V 






100 


^.A 






for BD437 


VcB= 45V 






100 


^A 


'CES 


Collector cutoff 


for BD433 


VcE= 22V 






100 


liA 




current (Vbe =0) 


for BD435 


VcE= 32V 






100 


liA 






for 3D437 


VcE= 45V 






100 


^A 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= 5V 








1 


mA 


^CEO (sus) 


^ Collector-emitter 


Ic = 100mA 














sustaining voltage 




for BD433 


22 






V 




(Ib = 0) 




for BD435 
for BD437 


32 
45 






V 
V 


^CE (sat)* 


Collector-emitter 


Ic = 2A 


Ib = 0.2A 












saturation voltage 




for BD433 




0.2 


0.5 


V 








for BD435 




0.2 


0.5 


V 








for BD437 




0.2 


0.6 


V 


Vbe* 


Base-emitter voltage 


Ic = 10 mA 
Ic = 2A 


VcE= 5V 
VcE= 1V 
for BD433 
for BD435 
for BD437 




0.58 


1.1 
1.1 
1.2 


V 

V 
V 
V 


hpE* 


DC current gain 


Ic = 10 mA 


VcE= 5V 
















for BD433 


40 


130 




— 








for BD435 


40 


130 




— 








for BD437 


30 


130 




— 






Ic = 500mA 


VcE= 1V 


85 


140 




— 






Ic = 2A 


VcE= 1V 
for BD433 
for BD435 
for BD437 


50 
50 
40 






— 


hpE/hpE. 


*Matched pair 


Ic = 500mA 


VcE= 1V 


1.4 


— 


fy 


Transition frequency 


Ic = 250mA 


VcE= 1V 


3 


MHz 



* Pulsed: pulse duration = 300 ^jis, duty cycle = 1.5% 
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B0433 
BD435 
B0437 



Safe operating areas 



DC current gain 
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B0433 

Bnm 
mm 



Transition frequency 



Collector-base capacitance 



(MHz) 
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BD434 
BD436 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 434, BD 436 and BD 438 are silicon epitaxial-base PNP power transistors in Jedec 
TO-126 plastic package, intended for use In medium power linear and switching appli- 
cations. 

The BD 434 is especially suitable for use in car-radio output stages. 
The complementary NPN types are the BD 433, BD 435 and BD 437 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD434 


BD436 


BD438 


VcBO 


Collector-base voltage (Ie = 0) 


-22V 


-32V 


-45V 


VcF.S 


Collector-emitter voltage (VgE = 0) 


-22V 


-32V 


-45V 


VoFO 


Collector-emitter voltage (Ig = 0) 


-22V 


-32V 


-45V 


Vfbo 


Emitter-base voltage (Ic = 0) 


-5V 


Ir 


Collector current 


-4A 


'cm 


Collector peak current (t < 10ms) 


-7A 


Ir 


Base current 


-1A 


Pfo, 


Total power dissipation at Tjjage<25°C 


36 W 


Ts,n 


Storage temperature 


-65to150°C 


Ti 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



27 




Qgmax 



12 



058 




(DWitNn this region fhe cross-section of the leads is uncontroJted 



TO-126 (SOT-32^ 



10/82 



82 



mm 



THERMAL DATA 



^th j-case 
^th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



3.5 °C/W 
100 X/W 



ELECTRICAL CHARACTERISTICS (J^^^^ = 25°C unless otherwise 


spec 


fled) 


Parameter 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


'CBO 


Collector cutoff 


forBD434 Vcb= -22V 






-100 


^xA 




current (Ie = 0), 


forBD436 Vcb= -32V 
forBD438 Vcb= -45V 






-100 
-100 


txA 


'cES 


Collector cutoff 


forBD434 Vce= -22V 






-100 


IlA 




current (Vbe =0) 


forBD436 Vce= -32V 
forBD438 Vce= -45V 






-100 
-100 


^A 
^A 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= -5V 






-1 


mA 


^CEO (sus)^ 


^ Collector-emitter 


Iq = -100mA for BD434 


-22 






V 




sustaining voltage 


for BD436 


-32 






V 




(Ib = 0) 


for BD438 


-45 






V 


VqE (sat)* 


Collector-emitter 


1^ = .2A Ib = -0.2A 












saturation voltage 


for BD434 




-0.2 


-0.5 


V 






for BD436 




-0.2 


-0.5 


V 






for BD438 




-0.2 


-0.6 


V 


Vbe* 


Base-emitter voltage 


Ic = -10 mA VcE= -5V 

Iq = -2A Vce= -1 V 

for BD434 

for BD436 

for BD438 




-0.58 


-1.1 
-1.1 
-1.2 


V 

V 
V 
V 


hpE* 


DC current gain 


JQ = -10mA VoE= -5V 














for BD434 


40 


140 




— 






for BD436 


40 


140 




— 






for BD438 


30 


140 




— 






ic = -500mA VcE= -IV 


85 


140 




— 






Ic = -2A VcE= -IV 














for BD434 


50 






— 






for BD436 


50 






— 






for BD438 


40 






— 


hpE/hpE^ 


*Matched pair 


Ic = -500mA VcE = -1V 


1.4 


— 


h 


Transition frequency 


Ic = -250mA VcE= -IV 


3 


MHz 



* Pulsed: pulse duration = 300 jxs, duty cycle = 1.5% 
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BD434 
BD438 
BD438 



Safe operating areas 
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DC transconductance 



-Ic 

(A) 





















































































VcE=-1V 


















































































































. 












/ 








































/ 








































/ 








































/ 
















































































































































































































































































f 






































i 








































/ 








































/ 






































/ 





























Collector-emitter saturation 
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B0434 
B0^ 



Transition frequency 
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Saturated switching characteristics 
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BD438 
BD441 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 439 and BD 441 are silicon epitaxial-base NPN power transistors in Jedec TO-1 26 
plastic package, intended for use in power linear and switching applications. 
The complementary PNP types are the BD 440 and BD 442 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD439 


BD441 


^CBO 


Collector-base voltage (Ie = 0) 


60V 


80V 


VcFR 


Collector-emitter voltage (Vq^ = 0) 


60V 


80V 


VcFO 


Collector-emitter voltage (Ig = 0) 


60V 


80V 


Vfbo 


Emitter-base voltage (Ic = 0) 


5V 


In 


Collector current 


4A 


'cm 


Collector peak current (t < 10ms) 


7A 


Ib 


Base current 


1A 


p,., 


Total power dissipation at T^ase^^S^C 


36 W 


Tstg 


Storage temperature 


-65to150°C 


Tj 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



oyma; 




QSmax 



ase 




{t)Wi<hjn this region the cross-secticwi of the (eads is uncontrolled 



TO-126 (SOT-321 
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THERMAL DATA 



'th j-case 
Mh j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



3.5 °C/W 
100 °C/W 



ELECTRICAL CHARACTERISTICS (T^^se = 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


IcBo Collector cutoff 
current (Ie = 0) 


forBD439 Vob= 60V 
forBD441 Vcb= 80V 


100 
100 


^.A 
^.A 


Ices Collector cutoff 
current (Vbe = 0) 


forBD439 Vce= 60V 
forBD441 Vce= 80V 


100 
100 


fxA 
^.A 


Iebo Emitter cutoff 
current (lc=0) 


Veb = 5V 


1 


mA 


VcEo (sus)* Collector-emitter 
sustaining voltage 


lc= 100mA for BD 439 
for BD 441 


60 
80 


V 
V 


Vce (sat)* Collector-emitter 
saturation voltage 


|^= 2A Ib= 0.2A 


0.8 


V 


Vbe* Base-emitter voltage 


lc= 10 mA VcE= 5V 
lc=2A VoE= 1V 


0.58 

1.5 


V 
V 


hpE* DC current gain 


lo= 10 mA VoE= 5V 
for BD 439 
for BD 441 

lo= 500mA VcE= 1V 
for BD 439 
for BD 441 

lc=2A VcE= 1V 
for BD 439 
for BD 441 


20 130 
15 130 

40 140 
40 140 

25 
15 


— ' 


hFE/hFE2*Matched pair 


lc= 500mA VcE= 1V 


1.4 


— 


fj Transition frequency 


lc= 250mA VcE= 1V 


3 


MHz 



* Pulsed: pulse duration = 300 [is, duty cycle = 1.5% 
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BD440 
B0442 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 440 and BD 442 are silicon epitaxial-base PNP power transistors in Jedec TO-1 26 
plastic package intended for use in power linear and switching applications. 
The complementary NPN types are the BD439 and BD441 respectively. 



ABSG 


ILUTE MAXIMUM RATINGS 


BD440 


BD442 


^CBO 


Collector-base voltage (1^ = 0) 


-60V 


-80V 


VcFS 


Collector-emitter voltage (Vb^ = 0) 


-60V 


-80V 


VcFO 


Collector-emitter voltage (Ib = 0) 


-60V 


-80V 


VpRO 


Emitter-base voltage (lc = 0) 


-5V 


In 


Collector current 


-4A 


'cm 


Collector peak current (t < 10ms) 


-7A 


Ir 


Base current 


-1A 


Ptot 


Total power dissipation at T^ase^^S^C 


36 W 


T.stn 


Storage temperature 


-65 to 1 50°C 


V 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



2."r 



11 


!i 


'Ir 


9K 



0.58 




(1) Within this region the cross- sect ion of the ieads »s uncontrolled 



TO-1 26 (SOT-32) 



10/82 



90 




THERMAL DATA 



R^hj-case Thermal resistance junction-case 
^thi-amb Thermal resistance junction-ambient 



max 
max 



3.5 °C/W 
100 °C/W 



ELECTRICAL CHARACTERISTICS (T, 



25°C unless otherwise specified) 



Parameter 


Test conditions 


Min 


Typ. Max. 


Unit 


IcBo Collector cutoff 
current (Ie = 0) 


forBD440 Vcb= -60V 
forBD442 Vcb= -80V 


-100 
-100 


piA 


Ices Collector cutoff 
current (Vbe = 0) 


for BD440 V^e = -60V 
forBD442 Vce= -80V 


-100 
-100 




Iebo Emitter cutoff 
current (lc = 0) 


Veb= -5V 


-1 


mA 


VcEO(sus)* Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -100mA 

for BD 440 
for BD 442 


-60 
-80 


V 
V 


VcE (sat)* Collector-emitter 
saturation voltage 


Iq = -2A Ib = -0.2A 


-0.8 


V 


Vbe* Base-emitter voltage 


Ic = -10mA VcE= -5V 
Ic = -2A VcE= -1V 


-0.58 

-1.5 


V 
V 


hpE* DC current gain 


Ic = -10mA VcE= -5V 
for BD 440 
for BD 442 

Ic = -500mA VcE= -1V 
for BD 440 
for BD 442 

Ic = -2A VcE= -1V 
for BD 440 
for BD 442 


20 
15 

40 
40 

25 
15 


140 
140 

140 
140 


— 


hFE/hFE2*Matched pair 


Ic = -500mA VcE= -1V 


1.4 


— 


fj Transition frequency 


Ic = -250mA VcE= -1V 


3 


MHz 



* Pulsed: pulse duration = 300 p.s, duty cycle = 1 .5% 
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BO440 
B0442 
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Saturated switching characteristics 
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B0533 
BOS35 
BD537 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 533, BD 535 and BD 537 are silicon epitaxial-base NPN power transistors in 

Jedec TO-220 plastic package, intended for use in medium power linear and switching 

applications. 

The complementary PNP types are the BD 534, BD 536 and BD 538 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD533 


BD535 


BD537 


VCBO 
VcES 
VCEO 

Vebo 
Iq. Ie 
Ib 

Ptot 
"^stg 


Collector-base voltage (Ie = 0) 
Collector-emitter voltage (Vbe = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (Ic = 0) 
Collector and emitter current 
Base current 

Total power dissipation at Tj,ase^25°C 
Storage temperature 
Junction temperature 


45V 60V 80V 

45V 60V 80V 

45V 60V 80V 

5V 

8A 

1A 

50 W 

-65to150°C 

150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Cotlector connected to tab. 




-2^ -^4 
0.5 



TO-220 



10/82 
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mm 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



2.5 °C/W 
70 °C/W 



ELECTRICAL CHARACTERISTICS (T^^^^ = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. l\/lax. 


Unit 


'CBO 


Collector cutoff 


forBD533 Vcb= 45V 




100 


fxA 




current (Ie = 0) 


forBD535 Vcb= 60V 




100 


^A 






forBD537 Vcb= 80V 




100 


^A 


'CES 


Collector cutoff 


for BD533 V^e = 45V 




100 


^A 




current (Vbe = 0) 


forBD535 V^e = 60V 




100 


^A 






forBD537 Vce= 80V 




100 


^A 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Veb = 5V 




1 


mA 


^CEO (sus) 


* Collector-emitter 


Ic = 100mA forBD533 


45 




V 




sustaining voltage 


for BD535 


60 




V 




(Ib = 0) 


for BD537 


80 




V 


^CE (sat)* 


Collector-emitter 


Ic = 2A Ib = 0.2A 




0.8 


V 




saturation voltage 


1^ = 6A Ib = 0.6A 




0.8 


V 


Vbe* 


Base-emitter voltage 


Ic = 2A VcE= 2V 


1.5 


V 


hpE* 


DC current gain 


Ic = 10 mA VcE= 5V 












for BD533 


20 




— 






for BD535 


20 




— 






for BD537 


15 




— 






Ic = 500mA VcE= 2V 


40 




— 






Ic = 2A VcE= 2V 












for BD533 


25 




— 






for BD535 


25 




— 






for BD537 


15 




— 


h 


Transition frequency 


Ic = 500mA VcE= IV 


3 


12 


MHz 


hpE groups**: J 


Ic = 2A VcE= 2V 


30 


75 


— 






Iq = 3A VcE= 2V 


15 




— 




K 


Ic = 2A VcE= 2V 


40 


100 


— 






Iq = 3A VcE= 2V 


20 




— 



* Pulsed: pulse duration 
^* Only on request 



300 fxs, duty cycle = 1.5% 
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BD533 
BD535 
BD537 



Safe operating areas 
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Saturated switching characteristics 



Power rating chart 
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BD534 
BDS38 
BD538 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 534, BD 536 and BD 538 are silicon epitaxial-base PN P power transistors In Jedec 
TO-220 plastic package, intended for use in medium power linear and switching appli- 
cations. 
The complementary NPN types are the BD 533, BD 535 and BD 537 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD534 


BD536 


BD538 


^CBO 


Collector-base voltage (Ie = 0) 


-45V 


-60V 


-80V 


VoFR 


Collector-emitter voltage QJq^ = 0) 


-45V 


-60V 


-80V 


VcFO 


Collector-emitter voltage (Ig = 0) 


-45V 


-60V 


-80V 


Vmo 


Emitter-base voltage (\q = 0) 


-5V 


In, If 


Collector and emitter current 


-8A 


Ir 


Base current 


-1A 


P,n, 


Total power dissipation at Tcase<25°C 


50 W 


"'"stg 


Storage temperature 


-65to150°C 


Ti 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 



10/82 
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eSS34 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



2.5 °C/W 
70 °C/W 



ELECTRICAL CHARACTERISTICS (T^^^^ = 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. 


Typ. IVIax. 


Unit 


'CBO 


Collector cutoff 


forBD534 Vcb= -45V 




-100 


^A 




current (1^ = 0) 


forBD536 Vcb= -60V 




-100 


l^A 






forBD538 Vcb= -80V 




-100 


|xA 


'cES 


Collector cutoff 


forBD534 Vce= -45V 




-100 


piA 




current (Vbe = 0) 


forBD536 Vce= -60V 




-100 


^.A 






forBD538 Vce= -80V 




-100 


^A 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Veb= -5V 




-1 


mA 


^CEO (sus)' 


^ Collector-emitter 


Ic = -100mA for BD 534 


-45 




V 




sustaining voltage 


for BD 536 


-60 




V 




(Ib = 0) 


for BD 538 


-80 




V 


^CE (sat)* 


Collector-emitter 


1^ = -2A Ib = -0.2A 




-0.8 


V 




saturation voltage 


1^ = -6A Ib = -0.6A 




-0.8 


V 


Vbe* 


Base-emitter voltage 


Ic = -2A VcE= -2V 


-1.5 


V 


hpE* 


DC current gain 


Ic = -10 mA VcE= -5V 












for BD 534 


20 




— 






for BD 536 


20 




— 






for BD 538 


15 




— 






Ic = -500mA VcE= -2V 


40 




— 






Ic = -2A VcE= -2V 












for BD 534 


25 




— 






for BD 536 


25 




— 






for BD 538 


15 




— 


fi 


Transition frequency 


Ic = -500mA VcE= -1V 


3 


16 


MHz 


hpE groups**: J 


Ic = -2 A VcE= -2V 


30 


75 


— 






Ic = -3A VcE= -2V 


15 




— 




K 


Iq = -2A VcE= -2V 


40 


100 


— 






Ic = -3A VcE= -2V 


20 




1 



* Pulsed: pulse duration = 300 |xs, duty cycle = 1 .5% 
** Only on request 
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BD67SA 

BD877/A 

BD679/A 



EPITAXIAL-BASE NPN 



MEDIUM POWER DARLINGTONS 

The BD 675A, BD 677, BD 677A, BD 679, BD 679A and BD 681 are silicon epitaxial-base 
NPN power transistors in monolithic Darlington configuration and are mounted in Jedec 
TO-1 26 plastic package. They are intended for use in medium power linear and switching 
applications. The complementary PNP types are the BD 676A, BD 678, BD 678A, BD 680, 
BD 680A and BD 682 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD675A 


BD677 


BD679 


BD681 








BD677A 


BD679A 




VCBO 
VcEO 

Vebo 
In 


Collector-base voltage (Ie = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 


45V 
45V 


60V 80V 
60V 80V 

5V 

4A 


100V 
100V 


'cm 


Collector peak current (repetitive) 
Base current 




6A 
100mA 




P,o. 


Total power dissipation at Tcase^25°C 
Storage temperature 
Junction temperature 




40W 

-65to150°C 

150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



2 nmax 




Qgmax 



(1) Within this region the cross-section of the leads is uncontrolled 



!1_ 

Q58 




TO-126 <SOT-32) 



10/82 
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mm 

tmnik 

Mmm 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
f^th j-amb Thermal resistance junction-ambient 



max 
max 



3.12 X/W 
100 °C/W 



ELECTRICAL CHARACTERISTICS (T^^^^ = 25°C unless otherwise 


specified) 


Parameter 


Test conditions 


IVIin.Typ. 


Max. 


Unit 


'cBO 


Collector cutoff 


for BD675A V^b = 45V 




200 


^A 




current (1^ = 0) 


forBD677/677AVcB=60V 




100 


^xA 






forBD679/679AVcB=80V 




200 


^.A 






forBD681 Vqb^ 100V 




200 


^A 


'ceo 


Collector cutoff 


forBD675A Vce=22V 




500 


fxA 




current (Ig = 0) 


forBD677/677AVcE=30V 




100 


fxA 






forBD679/679AVcE=40V 




500 


ixk 






for BD681 Vq^ = 50V 




500 


ptA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb= 5V 




2 


mA 


VCEO(sus) 


Collector-emitter 


Ic = 50 mA 










sustaining voltage 


for BD675A 


45 




V 




(Ib = 0) 


for BD677/677A 


60 




V 






forBD679/679A 


80 




V 






for BD681 


100 




V 


^GE(sat)* 


Collector-emitter 


forBD677/679/681 










saturation voltage 


Ic = 4 A jg =40mA 
forBD675A/677A/679A 




2.7 


V 






Ic = 2A Ib = 8mA 




2.8 


V 


Vbe* 


Base-emitter voltage 


forBD677/679/681 












Ic = 1.5A VcE = 3V 




2.5 


V 






forBD675A/677A/679A 












Ic = 2A VcE = 3V 




2.5 


V 


hpE* 


DC current gain 


for BD677/679/681 












Iq = 4A VcE = 3V 


110 




— 






for BD675A/677A/679A 












Ic = 2A VcE = 3V 


750 




— 


K 


Small signal 


Ic = 1-5A VcE = 3V 










current gain 


f = 1 MHz 


1 




— 



Pulsed: pulse duration = 300 |is, duty cycle = 1 .5% 
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BD675A 
B0677/A 
BD679/A 
BD681 



Safe operating areas 
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B0876A 
BOe78/A 



EPITAXIAL-BASE PNP 



MEDIUM POWER DARLINGTONS 

The BD 676A, BD 678, BD 678A, BD 680, BD 680A and BD 682 are silicon epitaxial-base 
PNP power transistors In monolithic Darlington configuration and are mounted in Jedec 
TO-1 26 plastic package. They are intended for use in medium power linear and switching 
applications. The complementary NPN types are the BD 675A, BD 677, BD 677A, BD 679, 
BD 679A and BD 681 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD676A 


BD678 


BD680 


BD682 








BD678A 


BD680A 




VOBO 


Collector-base voltage (Ie = 0) 


-45V 


-60V 


-80V 


-100V 


VcFO 


Collector-emitter voltage (1^ = 0) 


-45V 


-60V 


-80V 


-100V 


Vfbo 


Emitter-base voltage (Ic = 0) 




-5V 




In 


Collector current 




-4A 




'cm 


Collector peak current (repetitive) 




-6A 




Ir 


Base current 




-100mA 




Pto, 


Total power dissipation at T^ase^^S^C 




40W 




Ts,n 


Storage temperature 




-65to150°C 




Ti 


Junction temperature 




150 °C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



B 



Qgrmx 



, 78'^ 



(1) Within this region the cross-section of the leads is uncontrotted 
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fiOfiTiA 
BD678/A 



IB682 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
f^thj-amb Thermal resistance junction-ambient 



max 
max 



3.12 °C/W 
100 °C/W 



ELECTRICAL CHARACTERISTICS (T^age = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. IVIax. 


Unit 


'CBO 


Collector cutoff 


for BD676A V^b = -45V 




-200 


^iA 




current (i^ = 0) 


for BD678/678A Vcb = -60V 




-100 


^xA 






for BD680/680A Vcb = -80V 




-200 


^xA 






forBD682 Vcb= -100V 




-200 


txA 


'ceo 


Collector cutoff 


forBD676A Voe=-22V 




-500 


^xA 




current (ig = 0) 


for BD678/678A Vqe = -30V 




-100 


^iA 






for BD680/680A Vqe = -40V 




-500 


IxA 






for BD682 Vq^ = -50V 




-500 


^xA 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Veb = -5 V 




-2 


mA 


^CEO(sus)* 


Collector-emitter 


Ic = -50 mA 










sustaining voltage 


forBD676A 


-45 




V 




(Ib = 0) 


for BD678/678A 


-60 




V 






for BD680/680A 


-80 




V 






for BD682 


-100 




V 


^CE (sat)* 


Collector-emitter 


for BD678/680/682 










saturation voltage 


Ic = -4A Ib = -40 mA 
for BD676A/678A/680A 




-2.7 


V 






Ic = -2A Ib = -8mA 




-2.8 


V 


Vbe* 


Base-emitter voltage 


for BD678/680/682 












Ic = -1.5A VcE= -3V 




-2.5 


V 






for BD676A/678A/680A 












Ic = -2A VcE= -3V 




-2.5 


V 


hpE* 


DC current gain 


for BD678/680/682 












Ic = -4A VcE= -3V 


110 




— 






for BD676A/678A/680A 












Ic = -2A VcE= -3V 


750 




— 


hfe 


Small signal 


1^ = .1.5A VcE= -3V 










current gain 


f = 1 MHz 


1 




— 



* Pulsed: pulse duration = 300 ^jls, duty cycle = 1 .5% 
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B0676A 
BD678/A 
B0680/A 
BOe82 



Safe operating areas 
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DC current gain 



DC transconductance 



•'FE. 
















G-275 


ffl -ic 






n 










— 




— 


— 


- 


- 


— 


rn 


- 


r- 


e-2 


7A1 


— 




















(A) 




































/ 






6 






















































/ 














y- 




. 


















Vr 


F= 


-3\ 


\ 
































1 ^ 


^'-^ ^ 


N 








































1 










1 


\ 


y 


y 






\ 






































1 










































1 










/ 


/ 






VcE=-3^ 


/ 








































' 








































1 










10^ 




























_ 




/ 












jT 





























































A 














































































6 
























































































































* 










































































































i 










































f 




























































/ 








































J 


/ 














if.2 


























J 

















6 8 2 4 6 8 

1 -Ic (A) 



0.5 1 1.5 -Vbe (V) 



108 



BllfiTeA 
BD67t/A 
BOW/A 
BD88^ 



Collector-emitter saturation 
voltage 
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3 -lo (mA) 



Small signal current gain 



Saturated switching characteristics 
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BD705 
BO707 
BO709 
B0711 



EPITAXIAL-BASE NPN 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BD705, BD707, BD709 and BD711 are silicon epitaxial-base NPN power transistors 

in Jedec TO-220 plastic package intended for use in power linear and switching 

applications. 

The complementary PNP types are the BD706, BD708, BD71 and BD71 2 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD705 


BD707 


BD709 


BD711 


Vr,Bo 


Collector-base voltage (Ie= 0) 


45V 


60V 


80V 


100V 


VcF.S 


Collector-emitter voltage (Vb^ = 0) 


45V 


60V 


80V 


100V 


VcFO 


Collector-emitter voltage (Ig = 0) 


45V 


60V 


80V 


100V 


Vfbo 


Emitter-base voltage (1^ = 0) 




5V 




Ir 


Collector current 




12A 




Ir 


Base current 




5A 




P,n, 


Total power dissipation at Tcase<25°C 




75W 




Tstn 


Storage temperature 




-65 to 1 50°C 




T) 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




i.27riT 

2.5,4-1- 

0-C JU 



TO-220 



10/82 
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THERMAL DATA 



^th j-case 
*th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



1.67 
70 



°C/W 

°c/w 



ELECTRICAL CHARACTERISTICS (T^ase = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. Max. 


Unit 


icBo Collector cutoff 
current (Ig = 0) 


forBD705 Vcb= 45 V 
forBD707 Vcb= 60 V 
for BD709 Vcb = 80 V 
forBD711 VcB= 100 V 
Tease = 150°C 
forBD705 Vcb= 45 V 
forBD707 Vcb= 60 V 
for BD709 Vqb = 80 V 
forBD711 VcB= 100 V 


100 
100 
100 
100 


PlA 
f.A 
^iA 
^.A 

mA 
mA 
mA 
mA 


Iced Collector cutoff 
current (Ig = 0) 


forBD705 Vce= 22 V 
forBD707 Vce= 30 V 
forBD709 Vce= 40 V 
forBD711 VcE= 50 V 




mA 
mA 
mA 
mA 


Iebo Emitter cutoff 

current (Iq = 0) 


Veb=5V 


1 


mA 


VcEO(sus)* Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 100 mA 

for BD705 
for BD707 
for BD709 
forBD711 


45 
60 
80 
100 


V 
V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


1^ = 4 A Ig = 0.4 A 


1 


V 


VcEK* Knee voltage 


Ic = 3A Ib = ** 


0.4 


V 


Vbe* Base-emitter voltage 


Iq = 4A VcE= 4V 


1.5 


V 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min 


■Typ. 


IVIax. 


Unit 


hpE* DC current gain 


ic 
«c 

"c 


= 0.5A VcE= 2V 
= 2A VcE= 2V 
for BD705 
for BD707 
for BD709 

= 4A VcE= 4V 


40 

30 
30 
30 


120 


400 


— 






for BD705 


20 


30 


150 


— 






for BD707 


15 




150 


— 






for BD709 


15 




150 


— 






forBD711 


15 




150 


— 




Ir 


= 10A VcE= 4V 














for BD705 


5 


10 




— 






for BD707 


5 


10 




— 






for BD709 




8 




— 






forBD711 




8 




— 


fj Transition frequency 


ic 


= 300mA VcE= 3V 


3 


MHz 



* Pulsed: pulse duration = 300 fjis, duty cycle = 1.5% 
** Value for which Iq = 3.3 A at Vqe = 2 V 
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Collector-base capacitance 



Saturated switching characteristics 
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EPITAXIAL-BASE PNP 



WW2 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BD706, BD708, BD71 and BD71 2 are silicon epitaxial-base PNP power transistors In 
Jedec TO-220 plastic package, intended for use in power linear and switching appli- 
cations. 
The complementary NPN types are the BD705, BD707, BD709 and BD711 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD706 


BD708 


BD710 


BD712 


VCBO 
VcES 
VcEO 

Vebo 

Ic 

Ib 

P,o, 


Collector-base voltage (Ie = 0) 
Collector-emitter voltage >^Vbe= 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (\q = 0) 
Collector current 
Base current 

Total power dissipation at Tj,asg<25°C 
Storage temperature 
Junction temperature 


-45V 
-45V 
-45V 


-60V -80V 
-60V -80V 
-60V -80V 

-5V 

-12A 

-5A 

75W 
-65to150°C 

150°C 


-100V 
-100V 
-100V 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 
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B0706 
BD708 
BD718 
BD712 



THERMAL DATA 



R 



'th j-case 
^th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 1.67 
max 70 



°C/W 
°C/W 



ELECTRICAL CHARACTERISTICS (T^^,^ - 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. 


Typ. Max. 


Unit 


'cBO 


Collector cutoff 


for BD706 


VcB= -45 V 




-100 


^lA 




current Oe = 0) 


for BD708 


VcB= -60 V 




-100 


^.A 






forBD710 


VcB= -80 V 




-100 


^.A 






forBD712 


VcB= -100 V 




-100 


^.A 






Tease = 150°C 














for BD706 


VcB= -45 V 




-1 


mA 






for BD708 


VcB= "60 V 




-1 


mA 






forBD710 


VcB= -80 V 




-1 


mA 






forBD712 


VcB= -100 V 




-1 


mA 


■ceo 


Collector cutoff 


for BD706 


VcE= -22 V 




_-l 


mA 




current (Ig = 0) 


for BD708 


VcE= -30 V 




-1 


mA 






forBD710 


VcE= -40 V 




-1 


mA 






forBD712 


VcE= -50 V 




-1 


mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb= -5V 






-1 


mA 


^CEO(sus) 


Collector-emitter 


Ic. = -100mA 










sustaining voltage 




for BD706 


-45 




V 




Ob = 0) 




for BD708 
forBD710 
forBD712 


-60 
-80 
-100 




V 
V 
V 


VcE(sat) 


Collector-emitter 
saturation voltage 


Ic = -4 A 


Ib = -0.4 A 




-1 


V 


VcEK* 


Knee voltage 


Ic = -3A 


Ib = ** 


-0.4 


V 


Vbe* 


Base-emitter voltage 


Ic = -4A 


VcE= -4V 


-1.5 


V 
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ELECTRICAL CHARACTERISTICS (continued) 










Parameter 


Test conditions 


Mm 


Typ. 


Max. 


Unit 


hpE* DC current gain 


Ic = -0.5A VcE= -2V 
Iq = -2A VcE= -2V 


40 


120 


400 


— 




for BD706 


30 






— 




for BD708 


30 






— 




forBD710 


30 






— 




Iq = -4A VcE= -4V 












for BD706 


20 


30 


150 


— 




for BD708 


15 




150 


— 




forBD710 


15 




150 


— 




forBD712 


15 




150 


— 




Ic = -10A VoE= -4V 












for BD706 


5 


12 




— 




for BD708 


5 


12 




— 




forBD710 




8 




— 




forBD712 




8 




— 


fj Transition frequency 


Ic = -300mA VcE = -3V 


3 


MHz 



* Pulsed: pulse duration = 300 \iS, duty cycle = 1 .5% 
'* Value for which Iq = -3.3 A at Vqe = -2 V 



Safe operating areas 
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Collector-base capacitance 



Saturated switching characteristics 
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Power rating chart 
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EPITAXIAL-BASE NPN 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 905, BD 907, BD 909, BD 91 1 are silicon epitaxial-base NPN power transistors in 

Jedec TO-220 plastic package. They are intended for use in power linear and switching 

applications. 

The complementary PNP types are the BD 906, BD 908, BD 91 and BD 91 2 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD905 


BD907 


BD909 


BD911 


VcBO 


Collector-base voltage (1^ = 0) 


45V 


60V 


80V 


100V 


VCEO 


Collector-emitter voltage (Ig = 0) 


45V 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Iq = 0) 




5V 




If. Ir 


Emitter and collector current 




15A 




Ir 


Base current 




5A 




Pto, 


Total power dissipation at T^ase^ 25°C 




90W 




T„n 


Storage temperature 




-65to150°C 




T] 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 



10/82 



120 



Bwm 
mm 



10911 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max 



1.4 °C/W 



ELECTRICAL CHARACTERISTICS (1,^33 = 


25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


'CBO 


Collector cutoff 


for BD905 


VcB= 45V 




500 


piA 




current (Ie=0) 


for BD907 


Vcb= 60V 




500 


^.A 






for BD909 


VcB= 80V 




500 


^.A 






forBD911 


VcB = 100V 




500 


fxA 






Tease = 150°C 














for BD905 


VcB= 45V 




5 


mA 






for BD907 


VcB= 60V 




5 


mA 






for BD909 


VcB= 80V 




5 


mA 






forBD911 


VcB = 100V 




5 


mA 


'cEO 


Collector cutoff 


for BD905 


VcE= 30V 




1 


mA 




current (Ib = 0) 


for BD907 


VcE= 30V 




1 


mA 






for BD909 


VcE= 40V 




1 


mA 






forBD911 


VcE= 50V 




1 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= 5V 






1 


mA 


^CEO (sus) 


' Collector-emitter 


Ic = 100mA 












sustaining voltage 




for BD905 


45 




V 




(Ib = 0) 




for BD907 
for BD909 
forBD911 


60 
80 
100 




V 
V 
V 


^CE (sat) 


Collector-emitter 


Ic = 5A 


Ib = 0.5A 




1 


V 




saturation voltage 


Ic = 10A 


Ib = 2.5A 




3 


V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Ic = 10A 


Ib = 2.5A 




2.5 


V 


Vbe* 


Base-emitter voltage 


Ic = 5A 


VcE= 4V 


1.5 


V 


hpE* 


DC current gain 


Ic = 0.5A 


VcE= 4V 


40 


250 









Ic = 5A 


VcE= 4V 


15 


150 


— 






Ic = 10A 


VcE= 4V 


5 




— 


fi 


Transition frequency 


Ic = 0.5A 


VcE= 4V 


3 


MHz 



* Pulsed: pulse duration = 300 |jis, 



duty cycle = 1 .5% 
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BD906 



BD910 
B0912 



EPITAXIAL-BASE PNP 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 906, BD 908, BD 91 and BD 91 2 are silicon epitaxial-base PNP power transistors 

in Jedec TO-220 plastic package. 

They are intended for use in power linear and switching applications. 

The complementary NPN types are the BD 905, BD 907, BD 909 and BD 91 1 respectively. 



ABSOLUTE MAXIMUM RATINGS 


BD906 


BD908 


BD910 


BD912 


VcBO 
VCEO 

Vebo 
Ie. Ic 
Ib 

P.ot 


Collector-base voltage (1^ = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (\q = 0) 
Emitter and collector current 
Base current 

Total power dissipation at T^ase^ 25°C 
Storage temperature 
Junction temperature 


-45V 
-45V 


-60V -80V 
-60V -80V 

-5V 

-15A 

-5A 

90W 
-65to150°C 

150°C 


-100V 
-100V 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 





10,4m« 


1 ~1 






m« 


3.e5''' ■' ^' :^ 


b^ 


'_ 1 






3.'^&;; .>^ 


>\ 
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'" i «>« 






'^•1 

;-.:^.;^ 





0.5 X 

C-004T/4 '■ 



TO-220 
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THERMAL DATA 



*th j-case 



Thermal resistance junction-case 



max 



1.4 °C/W 



ELECTRICAL CHARACTERISTICS (T, 



25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ 


Max. 


Unit 


'CBO 


Collector cutoff 


for BD906 


VcB= -45V 




-500 


^A 




current (Ie = 0) 


for BD908 


Vcb= -60V 




-500 


^xA 






forBD910 


VcB= -80V 




-500 


^A 






forBD912 


VcB= -100V 




-500 


piA 






T,,3e= 150°C 














for BD906 


VcB= -45V 




-5 


mA 






for BD908 


VcB= -60V 




-5 


mA 






forBD910 


VcB= -80V 




-5 


mA 






forBD912 


VcB= -100V 




-5 


mA 


'cEO 


Collector cutoff 


for BD906 


VcE= -30V 




-1 


mA 




current (Ib = 0) 


for BD908 


VcE= -30V 




-1 


mA 






forBD910 


VcE= -40V 




-1 


mA 






forBD912 


VcE = -50V 




-1 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=-5V 






-1 


mA 


VqEO (sus)' 


" Collector-emitter 


Ic = -100mA 












sustaining voltage 




for BD906 


-45 




V 




(Ib = 0) 




for BD908 
forBD910 
forBD912 


-60 
-80 
-100 




V 
V 
V 


VqE (sat)* 


Collector-emitter 


Ic = -5A 


Ib = -0.5A 




-1 


V 




saturation voltage 


Ic = -10A 


Ib = -2.5A 




-3 


V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Ic = -10A 


Ib = -2.5A 




-2.5 


V 


Vbe* 


Base-emitter voltage 


Ic = -5A 


VcE=-4V 


-1.5 


V 


hpE* 


DC current gain 


Ic = -0.5A 


VcE= -4V 


40 


250 


— 






Ic = -5A 


VcE= -4V 


15 


150 


— 






Ic = -10A 


VcE=-4V 


5 




— 


fi 


Transition frequency 


Ic = -0.5A 


VcE= -4V 


3 


MHz 



* Pulsed: pulse duration = 300 (xs, 



duty cycle = 1 .5% 
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BO906 
BD908 
B0910 
B0912 



Safe operating areas 
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001111 
1DS12 



Base-emitter saturation voltage 



Transition frequency 
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B0V64/BDV65 

BDV64A/BDVe5A 

BDV64B/BOV65B 



EPITAXIAL-BASE NPN/PNP 



POWER DARLINGTONS 



The BDV65, BDV65A, BDV65B, are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in SOT-93 plastic package. They are intended for 
use in power linear and switching applications. 
The complementary PNP types are BDV64, BDV64A, BDV64B respectively. 



ABSOLUTE MAXIMUM RATINGS * PNP 


BDV64 


BDV64A 


BDV64B 




NPN 


BDV65 


BDV65A 


BDV65B 


VcBO 


Collector-base voltage (Ie = 0) 


60V 


80V 


100 V 


VcEO 


Collector-emitter voltage {\q = 0) 


60V 


80V 


100V 


Vero 


Emitter-base voltage (Ic = 0) 


5V 


Ic 


Collector current 


12A 


'cm 


Collector peak current (repetitive) 


20A 


Ib 


Base current 


0.5A 


Ptot 


Total power dissipation at Tease "^ 25° C 


125W 


Tstg 


Storage temperature 


-65 to 150°C 


Tj 


Junction temperature 


150°C 



* For PNP types voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 



NPN 




[ I J R2 ^ 150X2 



PNPf 




Rl ^ 5Ki7 
R2 = 15012 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 



\=^ 






(sJnf). to TO-218) SOT-93 
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mmmimmm 



THERMAL DATA 



^thj-case Thermal resistance junction-case 



max. 1 °C/W 



ELECTRICAL CHARACTERISTICS (T^^^^ = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


forBDV64/5 Vcb == 60V 
for BDV64A/5A Vcb = 80V 
for BDV64B/5B Vcb = 100V 
Tease = 1 50° C 

forBDV64/65 Vcb = 30V 
for BDV64A/5A Vcb = 40V 
forBDV64B/5B Vcb = 50V 


400 
400 
400 

2 
2 
2 


ma 
ma 

/iA 

mA 
mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


for BDV64/65 Vce = 30V 
for BDV64A/5A Vce = 40V 
for BDV64B/5B Vce = 50V 


1 
1 
1 


mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Vebo=5V 


5 


mA 


VcEO(sus 


] Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 

for BDV64/65 
for BDV64A/5A 
for BDV64B/5B 


60 

80 

100 


V 
V 
V 


Vce (sat) 


* Collector-emitter 
saturation voltage 


lc = 5A lB = 20mA 


2 


V 


Vbe ^ 


Base-emitter 
voltage 


Ic = 5A Vce = 4V 


2.5 


V 


hpE* 


DC current gain 


lc= 1A VcE = 4V 
lc= 5A VcE = 4V 
lc=10A VcE = 4V 


1000 


2500 
500 


— 


Vf 


Parallel diode 
forward voltage 


If = 5A 


1.2 


V 
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6DV64/BDV65 

BOV64A/BOV6SA 

BDV64B/8DV65B 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


hfe 


Small signal 
current gain 


lc = 5A VcE = 4V 
f = 1 MHz 


60 


— 


CcBO 


Collector-base 
capacitance 


VcB = 10V Ie = 

f = 1 MHz 


100 


pF 


ton 


Turn-on time 


lc = 5A lBi=20mA 
Ib2=20A Vcc = 16V 


0.5 


MS 


ts 


Storage time 


1.1 
1.3 


*■)(■ 


MS 
MS 


tf 


Fall time 


2.5 
1.0 


** 


MS 

MS 



* Pulsed: pulse duration = 300 /is duty cycle = 1 .5% 

** For PNP types 

For PIMP types voltage and current values are negative 



Safe operating areas 



Safe operating areas 
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1 1 1 
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IDVMAMiySiA 
iDV64B/iraSB 



DC current gain (BDV64 series) 



DC transconductance (BDV64 series) 
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BDVS4/BOV65 

B0VS4A/BDV^A 

BDV84B/BDV65B 



DC current gain {BDV65 series) 



DC transconductance (BDV65 series) 
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EPITAXIAL-BASE NPN 



BDW51 
BDWS1A 
BDW51B 
BDW51C 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BDW 51, BDW 51 A, BDW 518 and BDW 51 C are silicon epitaxial-base NPN power 

transistors in Jedec TO-3 metal case. They are intended for use in power linear and 

switching applications. 

The complementary PNP types are the BDW 52, BDW 52A, BDW 52B and BDW 52C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDW51 


BDW51A 


BDW51B 


BDW51C 


VCBO 


Collector-base voltage (1^ = 0) 


45V 


60V 


80V 


100V 


VcES 


Collector-emitter voltage (VgE = 0) 


45V 


60V 


80V 


100V 


VcFO 


Collector-emitter voltage (Ig = 0) 


45V 


60V 


80V 


100V 


Vfbo 


Emitter-base voltage (\q = 0) 




5V 




\r. 


Collector current 




15A 




'cm 


Collector peak current (repetitive) 




20A 




Ir 


Base current 




7A 




P,o, 


Total power dissipation at Tcase^25°C 




125W 




T.„ 


Storage temperature 




-65 to 200°C 




T) 


Junction temperature 




200 °C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions In mm 



Collector connected to case 




TO-3 
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BDW51 
BDW51A 
B0W51B 
BBW51C 



THERMAL DATA 



R,^ j-case Thermal resistance junction-case 



max 



1.4 °C/W 



ELECTRICAL CHARACTERISTICS (T,,3e 


= 25°C unless 


otherwise specified) 


Parameter 


Test conditions 


IVIin. 


Typ. Max. 


Unit 


IcBo Collector cutoff 


for BDW51 


VcB= 45V 




500 


fxA 


current (Ie = 0) 


for BDW51A 


VcB= 60V 




500 


^A 




forBDWSIB 


VcB= 80V 




500 


^xA 




forBDW51C 


Vpo= 100V 




500 


^iA 




T,33e = 150°C 










for BDW51 


VcB= 45V 




5 


mA 




forBDW51A 


VcB= 60V 




5 


mA 




forBDWSIB 


VcB= 80V 




5 


mA 




forBDW51C 


VcB= 100V 




5 


mA 


IcEo Collector cutoff 


for BDW51 


VcE= 22V 




1 


mA 


current (Ig = 0) 


forBDW51A 


VcE= 30V 




1 


mA 




forBDWSIB 


VcE= 40V 




1 


mA 




forBDWSIC 


VcE= 50V 




1 


mA 


Iebo Emitter cutoff 


Veb= 5V 






2 


mA 


current (Iq = 0) 












VcEO(sus)* Collector-emitter 


Ic = 100 mA 










sustaining voltage 




for BDWS1 


45 




V 


Ob = 0) 




forBDWSIA 


60 




V 






forBDWSIB 


80 




V 






forBDWSIC 


100 
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VcE(sat)* Collector-emitter 


Ic = 5A 


Ib = 0.5A 
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V 


saturation voltage 


Ic = 10A 


Ib = 2.5A 




3 


V 


^BECsat)* Base-emitter 


Ic = 10A 


Ib = 2.5A 




2.5 


V 


saturation voltage 












Vbe* Base-emitter voltage 


Ic = 5A 


VcE= 4V 


1.5 


V 


hpE* DC current gain 


Ic = 5A 


VcE= 4V 


20 


150 







Ic = 10A 


VcE= 4V 


5 




— 


fj Transition frequency 


Ic = 0.5A 


VcE= 4V 


3 


MHz 



* Pulsed: pulse duration = 300 [uls, duty cycle = 1.5% 
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BDW51 
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Safe operating areas 

(for BDW51 and BDW51A) 
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B0W51 
BDW51A 
BDW51B 
1DW51C 



Collector-base capacitance 



Transition frequency 
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Saturated switching characteristics 



Power rating chart 
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BDW52 
BOW52A 
BDW52B 
BDW52C 



EPITAXIAL-BASE PNP 



POWER LINEAR AND SWITCHING APPLICATIONS 

The BDW 52, BDW 52A, BDW 528 and BDW 52C are silicon epitaxial-base PNP power 

transistors in Jedec TO-3 metal case. They are intended for use in power linear and 

switching applications. 

The complementary NPN types are the BDW 51, BDW 51 A, BDW 51 B and BDW 51 C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDW52 


BDW52A 


BDW52B 


BDW52C 


Vqbo 


Collector-base voltage (1^ = 0) 


-45V 


-60V 


-80V 


-100V 


VcFS 


Collector-emitter voltage (VgE = 0) 


-45V 


-60V 


-80V 


-100V 


VcFO 


Collector-emitter voltage (Ib= 0) 


-45V 


-60V 


-80V 


-100V 


Vebo 


Emitter-base voltage (Iq = 0) 




-5V 




Ic 


Collector current 




-15A 




ICM 


Collector peak current 




-20A 




Ir 


Base current 




-7A 




P,m 


Total power dissipation at Tcase^25°C 




125W 




Ts,n 


Storage temperature 




-65 to 200X 




Tj 


Junction temperature 




200 °C 





INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




^\A.0^409 



TO-3 



10/82 
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mmt 

S0WS2A 
B0WS2fl 
BBW5ZG 



THERMAL DATA 



F'thj-case Thermal resistance junction-case 



1.4 °C/W 



ELECTRICAL CHARACTERISTICS (T,,33 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ 


Max. 


Unit 


'CBO 


Collector cutoff 


for BDW52 


VcB= -45V 




-500 


piA 




current (1^ = 0) 


for BDW52A 


VcB= -60V 




-500 


piA 






for BDW52B 


VcB= -80V 




-500 


^A 






for BDW52C 


VpR= -100V 




-500 


^xA 






T,,3e = 150°C 












for BDW52 


VcB= -45V 




-5 


mA 






for BDW52A 


VcB= -60V 




-5 


mA 






for BDW52B 


VcB= -80V 




-5 


mA 






for BDW52C 


VcB= -100V 




-5 


mA 


'ceo 


Collector cutoff 


for BDW52 


VcE= -22V 




-1 


mA 




current (Ib = 0) 


for BDW52A 


VcE= -30V 




-1 


mA 






for BDW52B 


VcE= -40V 




-1 


mA 






for BDW52C 


VcE= -50V 




-1 


mA 


•ebo 


Emitter cutoff 
current (Iq = 0) 


Veb = -5 V 






-2 


mA 


VcEO(sus)* 


Collector-emitter 


Ic = -100 mA 












sustaining voltage 




for BDW52 


-45 




V 




Ob = 0) 




for BDW52A 
for BDW52B 
for BDW52C 


-60 
-80 
-100 




V 
V 
V 


^CE(sat)* 


Collector-emitter 


Ic = -5A 


Ib = -0.5A 




-1 


V 




saturation voltage 


Ic = -10A 


Ib = -2.5A 




-3 


V 


^BECsat)* 


Base-emitter 
saturation voltage 


Ic = -10A 


Ib = -2.5A 




-2.5 


V 


Vbe* 


Base-emitter voltage 


Ic = -5A 


VcE= -4V 


-1.5 


V 


hpE* 


DC current gain 


Ic = -5A 


VcE= -4V 


20 


150 









Ic = -10A 


VcE= -4V 


5 




— 


ty 


Transition frequency 


Ic = -0.5A 


VcE= -4V 


3 


MHz 



* Pulsed: pulse duration = 300 jxs, duty cycle = 1 .5% 
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BOW52 
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BOW52B 
BDW52C 



Safe operating areas 

(for BDW52 and BDW52A) 
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BOW52 
BDW52A 
BOW52B 
BDW52C 
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Transition frequency 
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Saturated switching characteristics 



Power rating chart 
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EPITAXIAL-BASE NPN 



MEDIUM POWER DARLINGTON 

The BDW 91 is a silicon epitaxial base NPN transistor in monolithic Darlington confi- 
guration mounted in Jedec TO-39 metal case. It is intended for use in switching and 
linear applications. The complementary PNP type is the BDW92. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 
VCEO 

Vebo 
Ir, 


Collector-base voltage (1 e= 0) 
Collector-emitter voltage (1 6"= 0) 
Emitter-base voltage (1 c= 0) 
Collector current 


180 

180 

6 

4 


V 
V 
V 
A 


Ir 


Base current 


100 


mA 


P,o. 


Total power dissipation at T^ase-^^^C 

Tamb^25°C 


10 

1 


W 
W 


?r 


Storage temperature 
Junction temperature 


-65 to 200 
200 


°C 
°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 






6.6"^^^ 




^2 J mm. 


f 








o 
















tt 




1 1 :- 
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' ' / 
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:, ,, :"■';, pQm-B 
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5/80 



B0W91 



THERMAL DATA 



th j-case 
'th j-amb 



Thermal resistance junction-case 
Tlnermai resistance junction-ambient 



max 
max 



17.5 °C/W 
175 °C/W 



ELECTRICAL CHARACTERISTICS {T ^^^^= 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IViax. 


Unit 


IcBo Collector cutoff 
current (Ie=0) 


Vc^180V 


50 


HA 


IcEo Collector cutoff 
current (Ib=0) 


Vce=90V 


50 


HA 


Iebo Emitter cutoff 
current (lc=0) 


Vbe=6V 


0.4 2 


mA 


^CEO (sus)*Co"®ctor-emitter 
sustaining voltage 


Ic =50 mA 


180 


V 


^cE(sat)* Collector-emitter 
saturation voltage 


Ic =2A 1 B =4mA 


2 


V 


Vbe* Base-emitter 
voltage 


Ic =2A VcE=2V 


2.5 


V 


hpE* DC current gain 


Ic =2A VcE=5V 
Ic =50mA VcE=5V 


1000 3000 
150 300 


- 


Vp* Parallel diode 
forward voltage 


Ip =2A 


2.5 


V 


hfe Small signal 
currente gain 


Ic =0.5A VcE=2V 
f = 1MHz 


20 


- 



* Pulsed: pulse duration = 300 iiisec, duty cycle = 1 % 
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B0W91 



Collector-emitter saturation voltage 
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Saturated switching characteristics 
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Bmm 



EPITAXIAL-BASE PNP 



MEDIUM POWER DARLINGTON 

The BDW 92 is a silicon epitaxial base PNP transistor in monolithic Darlington confi- 
guration mounted in Jedec TO-39 metal case. It is intended for use in switching and 
linear applications. 
The complementary NPN type is the BDW91. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 
VcEO 

Vebo 


Collector-base voltage (1 e= 0) 
Collector-emitter voltage (1 q= 0) 
Emitter-base voltage (1 c= 0) 
Collector current 


-180 

-180 

-6 

-4 


V 
V 
V 
A 


Ir 


Base current 


-100 


mA 


P.0, 


Total power dissipation at Tj,age<25°C 

Tamb^25°C 


10 

1 


W 
W 


T- 


Storage temperature 
Junction temperature 


-65 to 200 
200 


°C 
°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 



^L^rsx- 



J Rl Typ.10kn 
R2Typ.150n 



Dimensions in mm 



Collector connected to case 






. 6.6^^^ 




'J2.?'^"--:", 


■f'-'' 






— 
















■v'"'^' 


1 — 


""—-'n:i" .'"'""''>"•"' 






,:;-;v:yv;y(S9^5i8 



TO-39 
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BDW92 



THERMAL DATA 



'^th j-case Thermal resistance junction-case 
^th j-amb Thermal resistance junction-ambient 



max 17.5 °C/W 
max 175 °C/W 



ELECTRICAL CHARACTERISTICS {T ^^^^= 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


IcBo Collector cutoff 
current (I^^O) 


VcB=-180V 


-50 


HA 


IcEo Collector cutoff 
current (Ib=0) 


VcE=-90V 


-50 


ha 


• ebo Emitter cutoff 
current (lc=0) 


Vbe=-6V 


-0.4 -2 


mA 


Vqeo (sus)*Co'l®ctor-emltter 
sustaining voltage 


Ic =-50 mA 


-180 


V 


VcE (sat)* Collector-emitter 
saturation voltage 


1^ =.2A Ig =-4mA 


-2 


V 


Vgg* Base-emitter 
voltage 


Ic =-2 A VcE=-2V 


-2.5 


V 


hpE* DC current gain 


Iq =-2 a Vce=-5V 
Ic =-50mA VcE=-5V 


1000 3000 
150 300 


- 


Vp* Parallel diode 
forward voltage 


Ip = 2A 


-2.5 


V 


h^e Small signal 
current gain 


Ic =-0.5A VcE=-2V 
f = 1MHz 


20 


- 



* Pulsed: pulse duration = 300|lis, duty cycle = 1% 
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BDW92 



Collector-emitter saturation voltage 
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Saturated switching characteristics 
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WN93 



EPITAXIAL-BASE NPN 




POWER DARLINGTONS 

The BDW 93, BDW 93A, BDW 938 and BDW 93C are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220 
plastic package. They are intended for use in power linear and switching applications. 
The complementary PNP types are the BDW 94, BDW 94A, BDW 94B and BDW 94C 
respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDW93 


BDW93A 


BDW93B 


BDW93C 


VcBO 


Collector-base voltage (1^ = 0) 


45V 


60V 


80V 


100V 


VcFO 


Collector-emitter voltage (Ig = 0) 


45V 


60V 


80V 


100V 


In 


Collector current 




12A 




'cm 


Collector peak current 




15A 




Ir 


Base current 




0.2A 




P,o, 


Total power dissipation at T^ase^ 25°C 




SOW 




Ts„ 


Storage temperature 




-65to150°C 




Tj 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 



, 10.^ 


«p,| 


4. 

1^27 _ 


jma* 
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3.85 . -^ 
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3,75 ^ =i== 
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r:. 
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BDW93 
BOW93A 
BDW93B 
BBW93C 



THERMAL DATA 



Rth i. 



thj-case Thermal resistance junction-case 



max 1.56 °C/W 



ELECTRICAL CHARACTERISTICS (T,^,, = 


25°C unless otherwise specifi 


ed) 


Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit. 


IcBo Collector cutoff 


for BDW93 


Vcb= 45V 




100 


lixA 


current (Ie = 0) 


for BDW93A 


VcB= 60V 




100 


piA 




for BDW93B 


VcB= 80V 




100 


^.A 




for BDW93C 


VcB= 100V 




100 


fxA 




T,333= 150°C 












for BDW93 


VcB= 45V 




5 


mA 




for BDW93A 


VcB= 60V 




5 


mA 




for BDW93B 


VcB= 80V 




5 


mA 




for BDW93C 


VcB= 100V 




5 


mA 


IcEo Collector cutoff 


for BDW93 


VcE= 40V 




1 


mA 


current (Ib = 0) 


for BDW93A 


VcE= 60V 




1 


mA 




for BDW93B 


VcE= 80V 




1 


mA 




for BDW93C 


VcE= 80V 




1 


mA 


Iebo Emitter cutoff 


Veb = 5V 






2 


mA 


current (Iq = 0) 












VcEo (sus)* Collector-emitter 


Ic = 100mA 










sustaining voltage 


for BDW93 




45 




V 


(Ib = 0) 


for BDW93A 




60 




V 




for BDW93B 




80 




V 




for BDW93C 




100 




V 


Vqe (sat)* Collector-emitter 


Ic = 5A 


Ib = 20mA 




2 


V 


saturation voltage 


Ic = 10A 


Ib = 100mA 




3 


V 


Vbe (sat)* Base-emitter 


Ic = 5A 


Ib = 20mA 




2.5 


V 


saturation voltage 


Ic = 10A 


Ib = 100mA 




4 


V 


hpE* DC current gain 


Ic = 3A 


VcE= 3V 


1000 









Ic = 5A 


VcE= 3V 


750 


20000 


— 




Ic = 10A 


VcE= 3V 


100 




— 


Vp* Parallel-diode 


If = 5A 






1.3 2 


V 


forward voltage 


If = IOA 






1.8 4 


V 


hfe Small signal 


Ic = 1A 


VcE= 10V 








current gain 


f = 1 MHz 




20 




— 



* Pulsed: pulse duration = 300 fxs, duty cycle = 1 .5% 
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BDW93 
BOW93A 
BDWS3B 
B0W93C 
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BDW94 
BDW94A 
BDW94B 
BDW94C 



EPITAXIAL-BASE PNP 



POWER DARLINGTONS 

The BDW 94, BDW 94A, BDW 948 and BDW 94C are silicon epitaxial-base PNP 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220 
plastic package. They are Intended for use in power linear and switching applications. 
The complementary NPN types are the BDW 93, BDW 93A, BDW 93B and BDW 93C 
respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDW94 


BDW94A 


BDW94B 


BDW94C 


VcBo Collector-base voltage (1^ = 0) 


-45V 


-60V 


-80V 


-100V 


Vqeo Collector-emitter voltage (Ig = 0) 


-45V 


-60V 


-80V 


-100V 


Ic Collector current 




-12A 


IcM Collector peak current 




-15A 


\q Base current 




-0.2A 


P^ot Total power dissipation at T^^agg^ 25°C 




SOW 


Tgtg Storage temperature 




-65 to 150°C 


T| Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



J ^ 










5 [ 




1 


1^ 




R, 


J^ 1 


L_Jzl_llr^I 


S-1C 


37/1 
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bE 



I RiTi 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




fl 



0-5 JU. 



TO-220 



10/82 
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THERMAL DATA 



Rth \-( 



Thermal resistance junction-case 



max 1.56 °C/W 



ELECTRICAL CHARACTERISTICS (T,,3e = 


25°C 


jnless otherwise specifi 


ed) 


Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


'cBO 


Collector cutoff 


for BDW94 


VrR = 


-45V 




-100 


piA 




current (Ie = 0) 


for BDW94A 


VCR = 


-60V 




-100 


^A 






for BDW94B 


VnR = 


-80V 




-100 


^A 






for BDW94C 


VcR = 


-100V 




-100 


^A 






T,,33= 150°C 
















for BDW94 


VrR = 


-45V 




-5 


mA 






for BDW94A 


VnR = 


-60V 




-5 


mA 






for BDW94B 


VcR = 


-80V 




-5 


mA 






for BDW94C 


VcB = 


-100V 




-5 


mA 


'CEO 


Collector cutoff 


for BDW94 


VnF = 


-40V 




-1 


mA 




current (Ib = 0) 


for BDW94A 


Vcp = 


-60V 




-1 


mA 






for BDW94B 


Vr.F = 


-80V 




-1 


mA 






for BDW94C 


VcE = 


-80V 




-1 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=-5V 








• -2 


mA 


^CEO (sus) 


^ Collector-emitter 


Ic = -100mA 














sustaining voltage 


for BDW94 






-45 




V 




(Ib = 0) 


for BDW94A 
for BDW94B 
for BDW94C 






-60 
-80 
-100 




V 
V 
V 
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Collector-emitter 


Ic = -5A 


Ir = 


-20mA 




-2 


V 




saturation voltage 


Ic = -10A 


Ib = 


-100mA 




-3 


V 


^BE (sat) 


Base-emitter 


Ic = -5A 


Ir = 


-20mA 




-2.5 


V 




saturation voltage 


Ic = -10A 


•b = 


-100mA 




-4 


V 


hpE* 


DC current gain 


Ic = -3A 


VcF = 


-3V 


1000 




— 






Ic = -5A 


Vr,F = 


-3V 


750 


20000 


— 






Ic = -10A 


VcE = 


-3V 


100 




— 


Vp* 


Parallel-diode 


Ip = 5A 








1.3 2 


V 




forward voltage 


If = 10A 








1.8 4 


V 


hte 


Small signal 


Ic = -1A 


VnF = 


-10V 










current gain 


f = 1 MHz 






20 




— 



* Pulsed: pulse duration = 300 fxs, duty cycle = 1 .5% 
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§mim 
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DC current gain 
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BDW94 
BDW94A 
BOW94B 
BDW94C 
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Saturated switching characteristics 
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EPITAXIAL-BASE NPN 



B0X§3 
BDXS3A 
B0XS3B 
BDXS3C 



POWER DARLINGTONS 

The BDX 53, BDX 53A, BDX 538 and BDX 53C are silicon epitaxial-base NPN transistors 

in monolithic Darlington configuration and are mounted in Jedec TO-220 plastic 

package, intended for use in hammer drivers, audio amplifiers and other medium power 

linear and switching applications. 

The complementary PNP types are the BDX 54, BDX 54A, BDX 548 and BDX 54C 

respectively. 



ABSO 


ILUTE MAXIMUM RATINGS 


BDX53 


BDX53A 


BDX53B 


BDX53C 


VCRO 


Collector-base voltage (1^ = 0) 


45V 


60V 


80V 


100V 


VcFO 


Collector-emitter voltage (Ig = 0) 


45V 


60V 


80V 


100V 


Vfro 


Emitter-base voltage (\q = 0) 




5V 




In 


Collector current 




8A 




'cm 


Collector peak current (repetitive) 




12A 




Ir 


Base current 




0.2A 




Ptot 


Total power dissipation at T^ase^^SX 




60W 




Tstn 


Storage temperature 




-65to150°C 




Tj 


Junction temperature 




150 °C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Cot lector connected to tab. 




T0-22O 
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6/77 



BDX53 
BDX53A 
BDX53B 
BDX53G 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



2.08 °C/W 
70 °C/W 



ELECTRICAL CHARACTERISTICS (T^^,^ 


= 25°C unless otherwise 


specified) 


Parameter 


Test conditions 


IVIin. Typ. 


Max. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


for BDX53 
for BDX53A 
for BDX53B 
for BDX53C 


VcB=45V 
VcB=60V 
VcB=80V 
VcB=100V 


200 
200 
200 
200 


^xA 
,A 
p.A 


'ceo 


Collector cutoff 
current Qq = 0) 


for BDX53 
for BDX53A 
for BDX53B 
for BDX53C 


VcE=22V 
VcE=30V 
VcE=40V 
VcE=50V 


500 
500 
500 
500 


^A 
^.A 
fxA 
^.A 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Veb = 5V 


2 


mA 


VcEO(sus) 


Collector-emitter 
sustaining voltage 
("b = 0) 


Ic = 100 mA 


for BDX53 
for BDX53A 
for BDX53B 
for BDX53C 


45 
60 
80 
100 


V 
V 
V 
V 


VCE(sat) 


Collector-emitter 
saturation voltage 


Ic = 3A 


Ib = 12mA 


2 


V 


Vre (sat)* 


Base-emitter 
saturation voltage 


Ic = 3A 


Ib = 12mA 


2.5 


V 


hpE* 


DC current gain 


Ic = 3A 


VcE= 3V 


750 


— 


Vp 


Parallel-diode 
forward voltage 


If = 3A 
If = 8A 


1.8 
2.5 


2.5 


V 
V 



* Pulsed: pulse duration = 300 jjis, duty cycle = 1.5% 
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BDXS3 
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BDX53 
BDX53A 
BOX53B 
BDX53C 
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Saturated switching characteristics 
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EPITAXIAL-BASE NPN 



B0XS3E 

nmrn 



POWER DARLINGTONS 

The BDX 53E, BDX 53F are silicon epitaxial base NPN transistors In monolithic 
Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary PNP types are the BDX 54E and BDX 54F respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDX53E 


BDX53F 


VcBO 


Collector-base voltage (1 ^=0) 


140V 


160V 


VoFO 


Collector-emitter voltage (1 b=0) 


140V 


160V 


VpBO 


Emitter-base voltage (1 c= 0) 


5V 


Ic 


Collector current 


8A 


'cm 


Collector peak current 


12A 


Ir 


Base current 


0.2A 


P,o, 


Total power dissipation at T^^^gg <25°C 


60W 


T,„ 


Storage temperature 


-65to150°C 


T, 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 
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5/80 



BDX53E 
BDX53F 



THERMAL DATA 



^th j-case Thermal resistance junction-case 



'th j-amb 



Thermal resistance junction-ambient 



max 2.08 °C/W 
max 70 °C/W 



ELECTRICAL CHARACTERISTICS (T, 



= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcEo Collector cutoff 
current (Ib=0) 


forBDX53E Vce=70V 
forBDX53F Vce=80V 


0.5 
0.5 


mA 
mA 


IcBo Collector cutoff 
current (Ie=0) 


forBDX53E Vcb=140V 
forBDXSSF Vcb=160V 


0.2 
0.2 


mA 
mA 


Iebo Emitter cutoff 
current (1^=0) 


Veb=5V 


5 


mA 


^CEo (sus)*^o"®ctor-emJtter 
sustaining voltage 


Ic =50 mA 
for BDX53E 
for BDX53F 


140 
160 


V 
V 


^CE(sat)* Collector-emitter 
saturation voltage 


1^ =2A Ig =10mA 


2 


V 


^BEisat)* Base-emitter 

saturation voltage 


1^ =2A Ib =10mA 


2.5 


V 


hpE* DC current gain 


Ic =2A VcE=5V 
Ic =3A VcE=5V 


500 
150 


- 


Vp* Parallel diode 
forward voltage 


If =2A 


2.5 


V 


h^e Small signal 
currentegain 


Ic =0.5A VcE=2V 
f=1MHz 


20 


- 



* Pulsed: pulse duration = 300 ^is, duty cycle = 1 % 
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BDX53E 
BDX53F 
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EPITAXIAL-BASE NPN 



M a g i. w 



MEDIUM POWER DARLINGTON 

The BDX53S is a silicon epitaxial-base NPN transistor in monolithic Darlington con- 
figuration and is mounted in Jedec TO-39 metal case. 
It is intended for use in medium in power linear and switching applications. 
The complementary PNP type is the BDX54S 

ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (1 e= 0) 


150 


V 


VcFO 


Collector-emitter voltage (1 b= 0) 


150 


V 


Vfbo 


Emitter-base voltage (1 c=^ 0) 


5 


V 


In 


Collector current 


6 


A 


'cm 


Collector peak current 


10 


A 


Ir 


Base current 


0.2 


A 


P,n. 


Total power dissipation at Tcase-25°C 


15 


W 




Tamb^25°C 


1 


W 


T„n 


Storage temperature 


-65 to 200 


°C 


Tj' 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to ease 



3.08 






6.6"'^'^ 
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BDX53S 



THERMAL DATA 



'^th j-case Thermal resistance junction-case 
'^th j-amb Thermal resistance junction-ambient 



max 11.66 °C/W 
max 175 °C/W 



ELECTRICAL CHARACTERISTICS (T ^^^^= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcBo Collector cutoff 
current (Ie=0) 


VcB=150V 

Tcase=125^ 

VcE=150V 


0.2 
2 


mA 
mA 


Iced Collector cutoff 
current (Ib=0) 


VcE=75V 


0.2 


mA 


Iebo Emitter cutoff 

current (Ic =0) 


Veb=5V 


5 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic =50 mA 


150 


V 


^CE(sat)* Collector-emitter 
saturation voltage 


Ic =2A 1 B =8mA 


2 


V 


^BE(sat)* Base-emitter 

saturation voltage 


Ic =2A 1 B =8mA 


2.5 


V 


hp£* DC current gain 


Ic = 100mA Vce=5V 
Ic =2A VcE=5V 


100 
500 


- 


Vp* Parallel diode 
forward voltage 


Ip =2A 


2.5 


V 


hfg Small signal 
currentegain 


Ic =0.5A VcE=2V 
f = 1MHz 


20 


' - 



* Pulsed: pulse duration = 300 |is, duty cycle = 1 % 
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BOX53S 



Safe operating area 
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BOX53S 



Collector-emitter saturation voltage 
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EPITAXIAL-BASE PNP 



iDX§4 

wmm 

8DXS40 



POWER DARLINGTONS 

The BDX 54, BDX 54A, BDX 548 and BDX 54C are silicon epitaxial-base PNP transistors 

in monolithic Darlington configuration and are mounted in Jedec TO-220 plastic 

package, intended for use in hammer drivers, audio amplifiers and other medium power 

linear and switching applications. 

The complementary NPN types are the BDX 53, BDX 53A, BDX 53B and BDX 53C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDX54 


BDX54A 


BDX54B 


BDX54C 


VcBO 


Collector-base voltage (1^ = 0) 


-45V 


-60V 


-80V 


-100V 


VoFO 


Collector-emitter voltage (Ig = 0) 


-45V 


-60V 


-80V 


-100V 


Vfbo 


Emitter-base voltage {\q = 0) 




-5V 




Ir. 


Collector current 




-8A 




'cm 


Collector peak current (repetitive) 




-12A 




Ir 


Base current 




-0.2A 




P,o, 


Total power dissipation at Tcase^25°C 




60W 




"''stg 


Storage temperature 




-65to150°C 




Ti 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 
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60X54 
BDX54A 
BDX54B 
BDX54C 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Tiiermal resistance junction-ambient 



max 
max 



2.08 °C/W 
70 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. l\/lax. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


for BDX54 
for BDX54A 
for BDX54B 
for BDX54C 


VcB=-45V 
VcB=-60V 
VcB=-80V 
VcB=-100V 


-200 
-200 
-200 
-200 


ptA 
fxA 
(xA 
piA 


'cEO 


Collector cutoff 
current (Ig = 0) 


for BDX54 
for BDX54A 
for BDX54B 
for BDX54C 


VcE=-22V 
VcE=-30V 
VcE=-40V 
VcE=-50V 


-500 
-SOD 
-500 
-500 


piA 
jiA 
^A 
^xA 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Veb=-5V 


-2 


mA 


VcEO(sus)* 


Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -100 mA 


for BDX54 
for BDX54A 
for BDX54B 
for BDX54C 


-45 
-60 
-80 
-100 


V 
V 
V 
V 


^CE (sat) 


Collec]lor-emitter 
saturation voltage 


Ic = -3A 


Ib = -12mA 


-2 


V 


V BE (sat) 


Base-emitter 
saturation voltage 


Ic = -3A 


VcE= -12mA 


-2.5 


V 


hpE* 


DC current gain 


Ic = -3A 


VcE = -3V 


750 


— 


Vp 


Parallel-diode 
forward voltage 


Ip = 3A 
If = 8A 


1.8 2.5 
2.5 


V 
V 



* Pulsed: pulse duration = 300 pis, duty cycle = 1.5% 
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BDX54 
BDX54A 
BOX54B 
BDX54C 
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EPITAXIAL-BASE PNP 



S0X54E 
BQXi4F 



POWER DARLINGTONS 

The BDX 54E, BDX 54F are silicon epitaxial base PNP transistors in monolithic 
Darlington configuration and are mounted In Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary NPN types are the BDX 53E and BDX 53F respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDX54E 


BDX54F 


VcBO 


Collector-base voltage (1 e= 0) 


-140V 


-160V 


VCEO 


Collector-emitter voltage (1 b= 0) 


-140V 


-160V 


Vebo 


Emitter-base voltage (1 c= 0) 


-5V 


In 


Collector current 


-8A 


'cm 


Collector peak current 


-12A 


Ib 


Base current 


-0.2A 


P.0, 


Total power dissipation at Tcase-25°C 


60W 


Tstc 


Storage temperature 


-65to150°C 


1| 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 
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BDX54E 
B0X54F 



THERMAL DATA 



th j-case 
th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 2.08 °C/W 
max 70 °C/W 



ELECTRICAL CHARACTERISTICS (T^gg^^ 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


Iced Collector cutoff 
current (Ib=0) 


forBDX54E Vce=-70V 
forBDX54F Vce=-80V 


-0.5 
-0.5 


mA 
mA 


IcBo Collector cutoff 
current (1^=0) 


forBDX54E y^^^-^AOV 
forBDX54F Vcb=-160V 


-0.2 
-0.2 


mA 
mA 


I^Bo Emitter cutoff 
current (1^=0) 


Veb=-5V 


-5 


mA 


sustaining voltage 


Iq =-50 mA 
for BDX54E 
for BDX54F 


-140 
-160 


V 
V 


^CE(sat)* Collector-emitter 
saturation voltage 


Ic =-2A Ib =-10mA 


-2 


V 


^BECsat)* Base-emitter 

saturation voltage 


1^ =.2A Ib =-10mA 


-2.5 


V 


hpE* DC current gain 


Ic =-2A Vce=-5V 
Iq =-3A Vce=-5V 


500 
150 


- 


Vp* Parallel diode 
forward voltage 


Ip = 2A 


-2.5 


V 


hfg Small signal 
currentegain 


Ic =-0.5A VcE=-2V 
f=1MHz 


20 


- 



* Pulsed: pulse duration = 300 |is, duty cycle = 1 % 
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J0Xi4S 



EPITAXIAL-BASE PNP 



MEDIUM POWER DARLINGTON 

The BDX 54S is a silicon epitaxial-base PNP transistor in monolithic Darlington con- 
figuration and is mounted in Jedec TO-39 metal case. 
It is intended for use In medium power linear and switching applications. 
The complementary NPN type is the BDX 53S. 

ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (1 ^=0) 


-150 


V 


VoFO 


Collector-emitter voltage (1 b=0) 


-150 


V 


Vfbo 


Emitter-base voltage (1 c= 0) 


-5 


V 


In 


Collector current 


-6 


A 


'cm 


Collector peak current 


-10 


A 


Ir 


Base current 


-0.2 


A 


P.O, 


Total power dissipation at Tcase-25°C 


15 


W 




Tamb^25°C 


1 


W 


Ts,o 


storage temperature 


-65 to 200 


°C 


Tj 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




J R1 Typ.lOka 
1 R2Typ. 150n 



Dimensions in mm 



Collector connected to case 
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5/80 



BDX54S 



THERMAL DATA 



th j-case 
th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 11.66 °C/W 
max 175 °C/W 



ELECTRICAL CHARACTERISTICS (T ^^^^= 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


Iqbo Collector cutoff 
current (Ie=0) 


VcB=-150V 

T,33e=125°C 

VcB=-150V 


-0.2 
-2 


mA 
mA 


IcEo Collector cutoff 
current (Ib=0) 


VcE=-75V 


-0.2 


mA 


Iebo Emitter cutoff 
current (Iq=0) 


V,B=.5V 


-5 


mA 


VcEO(sus)*Collector-emitter 
sustaining voltage 


Ic =-50 mA 


-150 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


1^ =:.2A Ib =-8mA 


-2 


V 


^BE (sat)* Base-emitter 

saturation voltage 


Ic =-2A Ib =-8mA 


-2.5 


V 


hpE* DC current gain 


Ic =-100mAVcE=-5V 
Ic =-2A VcE=-5V 


100 
500 


- 


Vp* Parallel diode 
forward voltage 


If =-2A 


-2.5 


V 


h^g Small signal 
currentegain 


Ic =-0.5A VcE=-2V 
f=1MHz 


20 


- 



■ Pulsed: pulse duration = 300 iis, duty cycle = 1 % 

182 



iWi4S 
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BDX54S 



Collector-emitter saturation voltage 
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EPITAXIAL-BASE NPN 



BDX85 
BDX85A 
fiOXSSB 
BDX8SC 



POWER DARLINGTONS 

The BDX 85, BDX 85A, BDX 858 and BDX 85C are silicon epitaxial-base NPN power 

transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 

case. They are intended for use in power linear and switching applications. 

The complementary PNP types are the BDX 86, BDX 86A, BDX 86B and BDX 86C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDX85 


BDX85A 


BDX85B 


BDX85C 


VcBO 
VcEO 

Vebo 
In 


Collector-base voltage (Ie= 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (\q = 0) 
Collector current 


45V 
45V 


60V 80V 
60V 80V 

5V 

10A 


100V 
100V 


'cm 


Collector peak current (repetitive) 
Base current 




15A 
0.1A 




P.0, 


Total power dissipation at Tcase^25°C 
Storage temperature 
Junction temperature 




100W 

-65 to 200°C 

200 °C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 





TO~3 



185 



10/82 



BDX85 
B0X8SA 
BDX85B 
BOX85C 



THERMAL DATA 



R,hj.case Thermal resistance junction-case 



max 1.75 "C/W 



ELECTRICAL CHARACTERISTICS (T^ase = 25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. 


Typ. Max. 


Unit 


'cBO 


Collector cutoff 


for BDX85 Vcb = 45 V 




500 


^xA 




current (1^ = 0) 


for BDX85A Vcb = 60 V 




500 


^xA 






forBDX85B Vcb= 80 V 




500 


^xA 






forBDXBSC Vcb= 100 V 




500 


liA 






T,33e= 150°C 












for BDX85 Vqb = 45 V 




5 


mA 






for BDX85A Vcb = 60 V 




5 


mA 






forBDX85B Vcb= 80 V 




5 


mA 






forBDX85C Vcb= 100 V 




5 


mA 


'ceo 


Collector cutoff 


for BDX85 Vce = 22 V 




1 


mA 




current (Ib = 0) 


forBDX85A Vce= 30 V 




1 


mA 






for BDX85B Vce = 40 V 




1 


mA 






for BDX85C Vce = 50 V 




1 


mA 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Veb= 5V 




2 


mA 


^CEO(sus)* 


Collector-emitter 


Ic =100 mA 










sustaining voltage 


for BDX85 


45 




V 




(Ib = 0) 


for BDX85A 


60 




V 






for BDX85B 


80 




V 






for BDX85C 


100 




V 


^CE(sat) 


Collector-emitter 


1^ = 4A Ib = 16 mA 




2 


V 




saturation voltage 


1^ = 8A Ib = 40 mA 




4 


V 


^BECsat)* 


Base-emitter 
saturation voltage 


Ic = 8A Ib = 80 mA 




4 


V 


Vbe* 


Base-emitter voltage 


Iq = 4A VcE=3V 


2.8 


V 


hpE* 


DC current gain 


«G = 3A VcE= 3V 


1000 











Iq = 4A VcE= 3V 


750 


18000 


— 






Iq = 8A VcE= 4V 


200 




— 


Vp 


Parallel-diode 


Ip = 3A 




1.8 


V 




forward voltage 


Ip = 8A 




2.5 


V 


hfe 


Small signal 


Ic = 3A VcE= 3V 










current gain 


f = 1 MHz 




10 


— 



* Pulsed: pulse duration = 300 pis, duty cycle = 1 .5% 
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BDX85 
flOXSSA 
BQX85B 
BBX8SG 



Safe operating areas 
(for BDX85 and BDX85A) 
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BOX85 
BiXiiA 

mmB 
mmn 



Small signal current gain 
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Saturated switching characteristics 
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BOX86 
BDX86A 
BDX86B 
BDX86C 



EPITAXIAL-BASE PNP 



POWER DARLINGTONS 

The BDX 86, BDX 86A, BDX 868 and BDX 86C are silicon epitaxial-base PNP power 

transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 

case. They are intended for use in power linear and switching applications. 

The complementary NPN types are the BDX 85, BDX 85A, BDX 85B and BDX 85C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDX86 


BDX86A 


BDX86B 


BDX86C 


VcBO 


Collector-base voltage (Ig = 0) 


-45V 


-60V 


-80V 


-100V 


VrFo 


Collector-emitter voltage (\q = 0) 


-45V 


-60V 


-80V 


-100V 


Vfro 


Emitter-base voltage (lc= 0) 




-5V 




In 


Collector current 




-10A 




'cm 


Collector peak current (repetitive) 




-15A 




Ir 


Base current 




-0.1A 




P,o, 


Total power dissipation at Tcase^25°C 




100W 




Tstc 


Storage temperature 




-65 to 200°C 




Ti 


Junction temperature 




200 °C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




A.0^409 




TO-3 



10/82 
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mm 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1.75 °C/W 



ELECTRICAL CHARACTERISTICS (T^^^^ = 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


'CBO 


Collector cutoff 


forBDX86 Vcb= -45 V 




-500 


jjiA 




current (Ie = 0) 


forBDX86A Vcb= -60 V 




-500 


txA 






forBDX86B Vcb= -80 V 




-500 


^A 






forBDX86C Vob= -100 V 




-500 


fxA 






Tease = 150°C 












forBDX86 Vcb=-45V 




-5 


mA 






for BDX86A Vcb = -60 V 




-5 


mA 






forBDX86B Vcb= -80 V 




-5 


mA 






for BDX86C Vcb = -1 00 V 




-5 


mA 


'ceo 


Collector cutoff 


for BDX86 Vqe = -22 V 




-1 


mA 




current Ob = 0) 


forBDX86A Vce= -30 V 




-1 


mA 






forBDX86B Vce= -40 V 




-1 


mA 






for BDX86C Vqe = -50 V 




-1 


mA 


'ebo 


Emitter cutoff 
current Oc = 0) 


Veb=-5V 




-2 


mA 


^CEO(sus) 


Collector-emitter 


Ic = -100 mA 










sustaining voltage 


for BDX86 


-45 




V 




Ob = 0) 


for BDX86A 


-60 




V 






for BDX86B 


-80 




V 






for BDX86C 


-100 




V 


^CE(sat) 


Collector-emitter 


1^ = .4A Ib = -16 mA 




-2 


V 




saturation voltage 


1^ = .8A Ib = -40 mA 




-4 


V 


^BECsat)* 


Base-emitter 
saturation voltage 


Ic = -8A Ib = -80 mA 




-4 


V 


Vbe* 


Base-emitter voltage 


Iq = -4A VcE= -3V 


-2.8 


V 


hpE* 


DC current gain 


Iq = -3A VcE= -3V 


1000 




— 






Ic =.4A VcE= -3V 


750 


18000 


— 






Ic = -8A VcE= -4V 


200 




— 


Vp 


Parallel-diode 


Ip = 3A 




1.8 


V 




forward voltage 


If = 8A 




2.5 


V 


hfe 


Small signal 


Iq = -3A VcE= -3V 










current gain 


f = 1 MHz 




10 


— 



* Pulsed: pulse duration = 300 [xs, duty cycle = 1.5% 

191 



BDXSe 
BOX86A 
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Saturated switching cliaracteristics 
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EPITAXIAL-BASE NPN 



111X87 
BSWA 

mam 
mmn 



POWER DARLINGTONS 

The BDX 87, BDX 87A, BDX 878 and BDX 87C are silicon epitaxial-base NPN power 

transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 

case. They are intended for use in power linear and switching applications. 

The complementary PNP types are the BDX 88, BDX 88A, BDX 88B and BDX 88C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


BDX87 


BDX87A 


BDX87B 


BDX87C 


^CBO 
VcEO 

Vebo 
In 


Collector-base voltage (Ie = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (lc= 0) 
Collector current 


45V 
45V 


60V 80V 
60V 80V 

5V 

12A 


100V 
100V 


'cm 
Ir 


Collector peak current (repetitive) 
Base current 




18A 
0.2A 




Pto, 


Total power dissipation at Tcase^25°C 
Storage temperature 
Junction temperature 




120W 

-65 to 200°C 

200 °C 
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Collector connected to case 



8,7 ^^\ 11.7 , , 
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BDX87 
BOX87A 
BDX87B 
BDX87C 



THERMAL DATA 



f^th j-case Thermal resistance junction-case 



max 1.45 °C/W 



ELECTRICAL CHARACTERISTICS (T^ase = 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. 


Typ. IVIax. 


Unit 


'cBO 


Collector cutoff 


for BDX87 W^b = 45 V 




500 


^xA 




current (1^ = 0) 


for BDX87A V^b = 60 V 




500 


^xA 






for BDX87B Vcb = 80 V 




500 


^xA 






forBDX87C Vqb = 100 V 




500 


fxA 






Tease = 150°C 












for BDX87 Vcb = 45 V 




5 


mA 






for BDX87A Vqb = 60 V 




5 


mA 






for BDX87B Vqb = 80 V 




5 


mA 






forBDX87C Vcb = 100 V 




5 


mA 


'ceo 


Collector cutoff 


for BDX87 Vce = 22 V 




1 


mA 




current (ig = 0) 


for BDX87A Vce = 30 V 




1 


mA 






for BDX87B Vce = 40 V 




1 


mA 






for BDX87C Vce = 50 V 
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mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5 V 




2 


mA 


^CEO(sus)* 


Collector-emitter 


Ic = 100 mA 










sustaining voltage 


for BDX87 


45 




V 




(Ib = 0) 


for BDX87A 


60 




V 






for BDX87B 


80 




V 






for BDX87C 


100 
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Collector-emitter 


1^ = 6A Ib = 24 mA 
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V 




saturation voltage 


Ic = 12A Ib = 120 mA 
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Base-emitter 
saturation voltage 


1^ = 12A Ib = 120 mA 
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Base-emitter voltage 


Ic = 6A Vce = 3V 


2.8 
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DC current gain 


Iq = 5A Vce = 3V 


1000 











Ic = 6A Vce = 3V 


750 


18000 


— 






Ic = 12A Vce = 3V 


100 
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Parallel-diode 


Ip = 3A 




1.8 


V 




forward voltage 


If = 8A 




2.5 
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hfe 


Small signal 


Ic =5 A Vce = 3V 










current gain 


f = 1 MHz 




25 


— 



* Pulsed: pulse duration = 300 [xs, duty cycle = 1 .5% 
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BDX88 
BDX88A 
BOX88B 
BDX88C 



EPITAXIAL-BASE PNP 



POWER DARLINGTONS 

The BDX 88, BDX 88A, BDX 88B and BDX 88C are silicon epitaxial-base PNP power 

transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 

case. They are intended for use in power linear and switching applications. 

The complementary NPN types are the BDX 87, BDX 87A, BDX 87B and BDX 87C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 



BDX88 BDX88A BDX88B BDX88C 



^CBO 
^CEO 

Vebo 

In 



'cm 



^tot 
Istg 



Collector-base voltage (Ie = 0) 

Collector-emitter voltage (Ig = 0) 

Emitter-base voltage (Iq = 0) 

Collector current 

Collector peak current (repetitive) 

Base current 

Total power dissipation at Tcase^25°C 

Storage temperature 

Junction temperature 



-45V 
-45V 



-60V 
-60V 



-80V 
-80V 



-100V 
-100V 



-5V 
-12A 
-18A 
-0.2A 
120W 
-65 to 200° 
200 °C 
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BOX88A 



BDX88C 



THERMAL DATA 



f'thj-case Thermal resistance junction-case 



max 1.45 °C/W 



ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise 


specified) 


Parameter 


Test conditions 


mn. Typ. 


IVIax. 


Unit 


'cBO 


Collector cutoff 


forBDX88 Vcb= -45 V 




-500 


^A 




current (1^ = 0) 


forBDX88A Vcb= -60 V 




-500 


IxA 






forBDX88B Vcb= -80 V 




-500 


IxA 






forBDX88C Vcb= -100 V 




-500 


IxA 






T,,33 = 150°C 












forBDX88 Vcb= -45 V 




-5 


mA 






forBDX88A Vcb= -60 V 




-5 


mA 






for BDX88B Vcb = -80 V 




-5 


mA 






forBDX88C Vcb= -100 V 




-5 


mA 


'ceo 


Collector cutoff 


forBDX88 Vce= -22 V 




-1 


mA 




current (Ib = 0) 


forBDX88A Vce= -30 V 




-1 


mA 






for BDX88B Vce = -40 V 




-1 


mA 






forBDX88C Vce= -50 V 




-1 


mA 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Veb=-5V 




-2 


mA 


^ CEO(sus) 


Collector-emitter 


Ic = -100 mA 










sustaining voltage 


for BDX88 


-45 




V 




(Ib = 0) 


for BDX88A 


-60 




V 






for BDX88B 


-80 




V 






for BDX88C 


-100 




V 


^CE(sat) 


Collector-emitter 


Ic = -6A Ib = -24 mA 




-2 


V 




saturation voltage 


Ic = -12A Ib = -120 mA 




-3 


V 


^BE(sat) 


Base-emitter 
saturation voltage 


Ic = -12A Ib = -120 mA 




-4 


V 


Vbe* 


Base-emitter voltage 


Iq = -6A Vce = -3V 


-2.8 


V 


hpE* 


DC current gain 


Iq = -5A VcE= -3V 


1000 











Ic = -6A VcE= -3V 


750 18000 


— 






Ic = -12A VcE= -3V 


100 




— 


Vp 


Parallel-diode 


Ip = 3A 




1.8 


V 




forward voltage 


If = 8A 


2.5 




V 


hfe 


Small signal 


ic =-5A VcE= -3V 










current gain 


f = 1 MHz 


35 




— 



* Pulsed: pulse duration = 300 \iS, duty cycle = 1.5% 
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Base-emitter saturation voltage 



Small signal current gain 
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Saturated switching characteristics 
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MULTIEPITAXIAL PLANAR NPN 



IDY57 

mm 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The BDY 57 and BDY 58 are silicon multiepitaxial planar NPN transistors in 
Jedec TO-3 metal case, intended for use in switching and linear applications 
in military and industrial equipment. 



ABSOLUTE MAXIMUM RATINGS 


BDY 57 


BDY 58 


VcBo Collector-base voltage (Ie = 0) 


120V 


160V 


VcEo Collector-emitter voltage (Ig = 0) 


80V 


125V 


Vebo Emitter-base voltage (Ic = 0) 


10V 


Ic Collector current 


25A 


Ib Base current 


6A 


Ptot Total power dissipation at Tease ^25°C 


175W 


Tstg Storage temperature 


-65 to 200°G 


Tj Junction temperature 


200°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-3 
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BDY57 
BDY58 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 



°C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C ur 


iless otherwise specified) 


Parameter 


Test conditions 


IVIIn. Typ. 


IVIax. 


Unit 


IcBo Collector cutoff 
current (Ie = 0) 


VcB = 120 V 


1 


mA 


IcER Collector cutoff 
current 


VcE = 80V 
Rbe = lOa 

Tease =100°C 


10 


mA 


Iebo Enriitter cutoff 
current (Ic = 0) 


Veb = 10V 


0.5 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 


lc= 100mA 
for BDY 57 
for BDY 58 


80 
125 


V 
V 


V(BR) cBo*Collector-base 

breakdown voltage 


Ic = 5mA 
for BDY 57 
for BDY 58 


120 
160 


V 
V 


V(BR)EBo* Emitter-base 

breakdown voltage 
(Ic = 0) 


JE = 5mA 


10 


V 


VcE sat* Collector-emitter 
saturation voltage 


lc= 10A 


Ib= 1A 




0.5 


1.4 


V 


VBEsat* Base-emitter 

saturation voltage 


lc= 10A 


Ib = 1A 




1.4 


2 


V 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


hpE* 


DC current gain 


lc=10A VcE = 4V 
Ic = 20A VcE = 4V 

Tease = -30°C 

16= 10A VcE = 4V 


20 60 
15 

10 


— 


fj 


Transition 
frequency 


lc = 1A VcE = 15V 
f = 10MHz 


7 


MHz 


*on 


Turn-on time 


lc = 15A Ibi = 1.5A 


1 


/xs 


toff 


Turn-off time 


lc= 15A Ibi=-Ib2=1.5A 


2 


fJiS 


Clamped Es/b 
Collector current 


V(c.amp) = 125V 

L = 500/xH 

„. _,,. ... 1 


15 


A 



Pulsed: pulse duration = 300)Lts, duty cycle ^2%. 
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BOY90 
BDY91 
BOY92 



MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED TRANSISTORS 

The BDY90, BDY91, BDY 92 are silicon multiepitaxial planar NPN transistors 
in Jedec TO-3 metal case intended for use in switching and linear applications 
in military and industrial equipment. 



ABSOLUTE MAXIMUM RATINGS 


BDY 90 


BDY 91 


BDY 92 


VcBO 


Collector-base voltage (Ie = 0) 


120 V 


100 V 


80V 


VCEV 


Collector-emitter voltage (Vbe = -1,5V) 


120 V 


100 V 


80V 


VCEO 


Collector-emitter voltage (Ib = 0) 


100V 


80V 


60V 


Vebo 


Emitter-base voltage (Ic = 0) 




6V 




Ic 


Collector current 




10A 




'cm 


Collector peak current 




15A 




Ib 


Base current 




2A 




Ptot 


Total power dissipation at Tease ^25°C 




60W 




Tstg 


Storage temperature 


- 


65 to 175°C 


T) 


Junction temperature 




175°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




gymax 


,y^P'^; 




^ymax 






: 


VVv'S'Oo'v! 






i 


mMMM 


- 


Pill 



TO-3 
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iOY90 

mm 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 2.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. 


Typ. iViax. 


Unit 


IcBO Collector cutoff 
current (Ie = 0) 


VcB = Vcbo max 


1 


mA 


IcEv Collector cutoff 
current 
(Vbe = -1.5V) 


N^CE = VcEv max 

Tease =150°C 

VcE = VcEv max 


1 
3 


mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb = 6V 


1 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc= 100mA 
for BDY 90 
for BDY 91 
for BDY 92 


120 
100 
80 


V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic = 5A Ib = 0.5A 
lc=10A Ib=1A 
for BDY 90, BDY 91 
for BDY 92 


0.5 

1.5 

1 


V 

V 
V 


Vbe (sat)* Base-emitter 

saturation voltage 


Ic = 5A Ib = 0.5A 
lc=10A Ib=1A 


1.2 
1.5 


V 
V 


hpE* DC current gain 


Ic = 1A VcE = 2V 
Ic = 5A VcE = 5V 
lc=10A VcE = 5V 


35 
30 
20 


120 


— 


ft Transition 
frequency 


Ic = 0.5A VcE = 5V 
f = 5MHz 


70 


MHz 


ton Turn-on time 


Ic = 5A Ibi = 0.5A 
Vcc = 30V 


0.35 


^s 


ts Storage time 


lc = 5A Ibi=-Ib2=0.5A 
Vcc = 30V 


1.3 


fxS 


tf Fall time 


0.2 


flS 



Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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6FX34 



EPITAXIAL PLANAR NPN 



HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BFX 34 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case, 
intended for high current applications. 

Very low saturation voltage and high speed at high current levels make it ideal for power 
drivers, power amplifiers, switching power supplies relay drivers, inverters. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (Ie = 0) 


120 


V 


VcFO 


Collector-emitter voltage (Ib = 0) 


60 


V 


VpBO 


Emitter-base voltage (lc= 0) 


6 


V 


In 


Collector current 


5 


A 


P,o, 


Total power dissipation at Tg^^b < 25°C 


0.87 


W 




T,33e < 25°C 


5 


W 


Tstn 


Storage temperature 


-65 to 200 


°C 


T) 


Junction temperature 


200 


"C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 



.5.08 . 






6.6"^^^ 




12.7" 


>in. 


r^fjl 
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wtm 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 35 °C/W 

max 200 °C/W 



ELECTRICAL CHARACTERISTICS (T,,33 = 


= 25°C 


unless otherwise specified) 


Parameter 


Test conditions 


IVIin. Typ. Max. 


Unit 


'CES 


Collector cutoff 
current (VgE = 0) 


VcE= 60V 


0.02 10 


^A 


'ebo 


Emitter cutoff 
current (lc = 0) 


Vee 


,= 4V 






0.05 10 


l^A 


\/ "* 
V(BR)CBO 


Collector-base 
breakdown voltage 
(Ie = 0) 


>c 


= 5mA 






120 


V 


^CEO (sus)' 


^ Collector-emitter 
sustaining voltage 
de = 0) 


«c 


= 100mA 






60 


V 


Vebo* 


Emitter-base 
voltage 
(Ic =0) 


Ie 


= 1 mA 






6 


V 


VcE(sat)* 


Collector-emitter 
saturation voltage 


Iq 


= 5A 


Ib = 


0.5A 


0.4 1 


V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Iq 


= 5A 


Ib = 


0.5A 


1.3 1.6 


V 


hpE* 


DC current gain 


ic 
'c 
Ic 


= 1A 
= 1.5A 
= 2A 


< < < 

o o o 
m rn rn 

II II II 


2V 

0.6V 

2V 


100 

75 

40 80 150 


— - 


fl 


Transition frequency 


Ic 
f 


= 0.5 A 
= 20 MH2 


VcE = 


5V 


70 100 


MHz 


^EBO 


Emitter-base 
capacitance 


Ic 

f 


= 

= 1 MHz 


Veb = 


0.5V 


300 500 


PF 


C^CBO 


Collector-base 
capacitance 


Ie 

f 


= 

= 1 MHz 


VcB = 


10V 


40 100 


PF 


ton 


Turn-on time 


Ic 
Ibi 


= 5 A 
= -Ib2 = 


Vcc = 
0.5 A 


20 V 


0.25 0.6 


txS 


toff 


Turn-off time 


0.6 1.2 


fXS 



* Pulsed: pulse duration = 300 |jls, 



duty cycle = 1 .5% 
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BFX34 



Safe operating areas 



DC current gain 
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Output characteristics 
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BFX34 



Collector-emitter saturation voltage 
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BSS44 



EPITAXIAL PLANAR PNP 



HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BSS 44 is a silicon epitaxial planar PNP transistor in Jedec TO-39 metal case. It is 
used for high-current switching and power amplifier applications up to 5A. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 


Collector-base voltage (Ie = 0) 


-65 


V 


VCFO 


Collector-emitter voltage (Ig = 0) 


-60 


V 


Vfbo 


Emitter-base voltage (Ic = 0) 


-6 


V 


In 


Collector current 


-5 


A 


Pto, 


Total power dissipation at Tg^t. ^ 25°C 


0.87 


W 




T,33e <25°C 


5 


W 


"^stg 


Storage temperature 


-65 to 200 


°C 


T)- 


Junction temperature 


200 


"C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 



5.08 






ggmax 




12.7""" 


m 




i_, — J. 


9-^^Sm.^:. 
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II 












iii-l 


11 


W§^ 


Sf 


tMiMMM^ 



TO-39 



6/77 
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BSS44 



THERMAL DATA 



th i-case 
Hh j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



35 °C/W 
200 °C/W 



ELECTRICAL CHARACTERISTICS {T^^,^ 


= 25°C 


unless otherwise specif 


ed) 


Parameter 


Test conditions 


Min 


. Typ. IVIax. 


Unit 


'CES 


Collector cutoff 
current (Vbe = 0) 


VcE= -60V 


-0.5 


^A 


^(BR) GBO 


Collector-base 
breakdown voltage 
(Ie = 0) 


Iq 


= -1 mA 






-65 


V 


VqEG (sus)* 


Collector-emitter 
sustaining voltage 
(Ib = 0) 


Iq 


= -50 mA 






-60 


V 


Vebo* 


Emitter-base 
voltage 
dc =0) 


'e 


= -1 mA 






-6 


V 


\/ * 
VcE(sat) 


Collector-emitter 
saturation voltage 


Iq 
Iq- 


= -0.5A 
= -5A 


iB = 

iB = 


-50mA 
-0.5A 


-0.1 
-0.4 -1 


V 
V 


^BE (sat)* 


Base-emitter 
saturation voltage 


ic 
Ic 


= -0.5A 
= -5A 


iB = 
iB = 


-50mA 
-0.5A 


-0.8 
-1.1 -1.6 


V 
V 


hFE* 


DC current gain 




= -0.5A 
= -2A 
= -5A 


< < < 

o o o 
m m m 

II II II 


-2V 
-2V 
-2V 


30 
40 


70 
45 


z 


fl 


Transition frequency 


ic 


= -0.5A 


VcE = 


-5V 


80 


MHz 


^CBG 


Collector-base 
capacitance 


Ie 

f 


= 

= 1 MHz 


VCB = 


-10 V 


100 


PF 


ton 


Turn-on time 


ic 

iB1 


= -0.5A 

= "iB2 = 


Vcc = 
-50mA 


-20V 


0.065 


p.S 


toff 


Turn-off time 


0.45 


^s 



* Pulsed: pulse duration = 300 [xs, duty cycle = 1.5% 
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BSS44 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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BSS44 



Transition frequency 



Collector-base capacitance 
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Saturated switching characteristics 



Power rating chart 
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Bswe? 

BSW68 



EPITAXIAL PLANAR NPN 



HIGH VOLTAGE SWITCH 

The BSW 67 and BSW 68 are silicon epitaxial planar NPN transistors in Jedec TO-39 
metal case. They are intended for high voltage inductive load switching applications. 



ABSC 


ILUTE MAXIMUM RATINGS 




BSW 67 


BSW 68 


VoRO 


Collector-base voltage (Ie = 0) 




120V 


150V 


VcFO 


Collector-emitter voltage (Ig = 0) 




120V 


150V 


Ir 


Collector current 




1.5A 


'cm 


Collector peak current 




2A 


Ptot 


Total power dissipation at T^^^^ < 


45°C 


0.7W 




Tease ^ 


25°C 


5W 




Tease < 


100°C 


2.85W 


Tstg 


Storage temperature 




-65 to 200 °C 


T) 


Junction temperature 




200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 



5.08 . 






g^gmax 




in nmin. 


v|K\ 
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BSW97 



THERMAL DATA 



*th j-case 
Hh j-amb 



Thermal resistance junction-case 
Tliermai resistance junction-ambient 



max 
max 



35 °C/W 
220 X/W 



ELECTRICAL CHARACTERISTICS (1,333 = 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


mn. 


Typ. Max. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


for BSW 67 

VcB= 60 V 
VcB= 60 V 
for BSW 68 

VcB= 75 V 
Vcb= 75 V 


T,33,= 150°C 
Tease =150°C 


100 
50 

100 
50 


nA 
piA 

nA 

^A 


V(BR) CBO 


Collector-base 
breakdown voltage 
(Ie = 0) 


Ic = 100 p.A 


for BSW 67 
for BSW 68 


120 
150 


V 
V 


VqeO (sus)"* 


^ Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 100m/^ 


for BSW 67 
for BSW 68 


120 
150 


V 
V 


Vebo* 


Emitter-base 
voltage 
(Ic =0) 


Ie = 100|xA 


6 


V 


^CECsat) 


Collector-emitter 
saturation voltage 


Ic = 0.1 A 
Ic = 0.5 A 
Ic = 1 A 


Ib = 0.01 A 
1b = 0.05 A 
Ib = 0.15 A 


0.15 
0.5 

1 


V 
V 
V 


^BE (sat)* 


Base-emitter 
voltage 


Ic = 0.1 A 
Ic = 0.5 A 
Ic = 1 A 


Ib = 0.01 A 
Ib = 0.05 A 
Ib = 0.15 A 


0.9 
1.1 
1.2 


V 
V 
V 


hpE* 


DC current gain 


Ic = 0.1 A 
Ic = 0.5 A 
Ic = 1 A 


VcE=5V 
VcE= 5V 
VcE= 5V 


40 
30 
15 


— 


fy 


Transition frequency 


Ic = 100mA 


VcE= 20 V 


80 


MHz 


^CBO 


Collector-base 
capacitance 


Ie =0 

f = 1 MHz 


VcB= 10 V 


35 


PF 


ton 


Turn-on time 


Ic = 0.5 A 

'b1 - "'b2 ~ ^ 


Vcc= 20 V 
D.05 A 


0.3 


^XS 


toff 


Turn-off time 


1 


p.S 



Pulsed: pulse duration = 300 fjis, duty cycle = 1 .5% 
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BSW67 
BSW68 



Safe operating areas 
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BU12S 



EPITAXIAL PLANAR NPN 



HIGH CURRENT,GENERAL PURPOSE TRANSISTOR 

The BU 125 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
used in TV horizontal output and general purpose applications. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 
VcEO 

Vebo 
Ic 

P.O. 

T, 


Collector-base voltage (Ie = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (\q = 0) 
Collector current 

Total power dissipation at Tg^^^ < 25°C 
T,33e <50°C 
Storage temperature 
Junction temperature 


130 

60 

6 

7 

1 

10 

-65 to 200 

200 


V 
V 
V 
A 
W 
W 
°C 
°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Cot lector connected to case 
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mm 



THERMAL DATA 



f^thj-case Thermal resistance junction-case 
f^thj-amb Thermal resistance junction-ambient 



max 
max 



15 °C/W 
175 °C/W 



ELECTRICAL CHARACTERISTICS (T,,33 


= 25°C 


unless otherwise 


specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'CBO 


Collector cutoff 
current (1^ = 0) 


VcB= 100 V 


0.02 


10 


^xA 


V(BR) CBo'* 


Collector-base 
breakdown voltage 
(Ie = 0) 


Ic = 1 mA 


130 


V 


V(BR) CES* 


Collector-emitter 
breakdown voltage 
(Vbe = 0) 


Ic = 1 mA 


130 


V 


VqEQ (sus)^ 


' Collector-emitter 
sustaining voltage 
Ob = 0) 


Ic = 50 mA 


60 


V 


Vebo* 


Emitter-base 
voltage 
(Ic =0) 


Ie = 1 mA 


5 


V 


VcE(sat)* 


Collector-emitter 
saturation voltage 


Iq = 1 A 
Ic = 5A 


Ib = 
Ib = 


0.1 A 
0.5 A 


0.25 
1.2 


V 
V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Ic = 1 A 
Ic = 5A 


iB = 
Ib = 


0.1 A 
0.5 A 


0.9 
1.3 


1 
1.6 


V 
V 


hpE* 


DC current gain 


Ic = 0.1 A 
Ic = 5A 


VcE = 
VcE = 


2V 
2V 


40 155 
15 60 


— 


h 


Transition frequency 


Ic = 0.5 A 


VcE = 


5V 


50 


MHz 


CcBO 


Collector-base 
capacitance 


Ie = 

f = 1 MHz 


VcB = 


10V 


80 


PF 


toff 


Turn-off time 


Ic = 5A Vcc = 
Ibi = -Ib2= 0.5 a 


20 V 


0.65 


fLS 



Pulsed: pulse duration = 300 |jis, duty cycle = 1.5% 
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BU12S 



Safe operating areas 
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mm 
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BU125S 



EPITAXIAL PLANAR NPN 



HIGH VOLTAGE POWER AMPLIFIER 

The BU 125S is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
intended for general purpose, linear and switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VoBO 


Collector-base voltage (1^ = 0) 


250 


V 


VoFV 


Collector-emitter voltage (Vb^ = -1 .5V) 


250 


V 


VoEO 


Collector-emitter voltage (Ib = 0) 


150 


V 


VpBO 


Emitter-base voltage (\q = 0) 


6 


V 


Ir, 


Collector current 


3 


A 


'cm 


Collector peak current (repetitive) 


5 


A 


Ir 


Base current 


0.5 


A 


P,n, 


Total power dissipation at Tg^^ ^ 25°C 


1 


W 




Tease ^ 50°C 


10 


W 


Tstn 


Storage temperature 


-65 to 200 


°C 


Tj 


Junction temperature 


200 


"C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 
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:>T0-39^.; 



6/77 



226 



mm 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
'^thj-amb Thermal resistance junction-ambient 



max 15 °C/W 

max 175 °C/W 



ELECTRICAL CHARACTERISTICS (T,^,, = 25°C unless 


otherwise specified) 


Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


VcB= 200 V 


10 


^xA 


'ebo 


Emitter cutoff current 
(Iq = 0) 


Veb= 6V 


1 


mA 


^080 


Collector-base 
voltage (Ie = 0) 


Ic = 1mA 


250 


V 


VqEG (sus) 


^ Collector-emitter 
sustaining voltage 
Ob = 0) 


Ic = 20 mA 


150 


V 


VqE (sat) 


Collector-emitter 
saturation voltage 


Ic = 500mA Ig = 50mA 


1.5 


V 


hpE 


DC current gain 


Ic = 5 mA VcE = 1 0V 
Ic = 250mA VcE= 3V 


30 
30 


— 


fl 


Transition frequency 


Ic = 100mA VcE= 10V 


15 


MHz 


^CBO 


Collector-base 
capacitance 


Ie = VcB= 20 V 
f = 1 MHz 


35 


PF 


^on 


Turn-on time 


'c = 0.5 A Vcc= 20 V 
Ibi = -Ib2 = 0.05 A 


0.3 


,s 


toff 


Turn-off time 


1 


p.S 



* Bjulsed: pulse duration = 300 |jis, duty cycle = 1.5% 
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Safe operating areas 
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BUt25S 
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BU325 



EPITAXIAL PLANAR NPN 



HIGH VOLTAGE SWITCH 

The BU 325 is a silicon planar epitaxial NPN transistor in Jedec TO-126 plastic case. 
It is intended for high voltage, high current linear and switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VrBo 


Collector-base voltage ( 1 e = 0) 


200 


V 


VcFO 


Collector-emitter voltage (1 b = 0) 


200 


V 


VpBO 


Emitter-base voltage (lc=0) 


5 


V 


In 


Collector current 


3 


A 


Ir 


Base current 


1 


A 


P,o, 


Total power dissipation at Ta^jj<25°C 


1.25 


W 




T,33^<25°C 


25 


W 


Tmh 


Storage temperature 


-65 to 150 


°C 


T, 


Junction temperature 


150 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions In mm 
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(1) W'llhin this region the cross-section of the leads is uncontrolled 




TO-126 <SOT-32) 



5/80 
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BU325 



THERMAL DATA 



Thermal resistance junction-case 
^th j-amb Thermal resistance junction-amb. 



th j-case 



max 5 °C/W 
max 100 °C/W 



ELECTRICAL CHARACTERISTICS(T^ 



= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


IcBo Collector cutoff 
current (Ie-=0) 


VcB=200V 


100 


^lA 


^CBO Collector base 

breakdown voltage 
(Ie-0) 


Ic =100|iA 


200 


V 


VcEO(sus)*Co"ector-emitter 
sustaining voltage 
(Ib = 0) 


Ic =10mA 


200 


V 


Vebo* Emitter-base 
voltage 
(Iq-O) 


lE=1mA 


5 


V 


^CE(sat)* Collector-emitter 
saturation voltage 


Ic =150mA Ib =15mA 
Ic =500mA 1 B =50mA 


0.06 1.0 
0.10 1.5 


V 
V 


^BE(sat)* Base-emitter 

saturation voltage 


Ic =150mA Ib =15mA 
Ic =500mA 1 B =50mA 


0.73 1.0 
0.80 1.2 


V 
V 


hpE* DC current gain 


Ic =50mA VcE=5V 
Ic =150mA VcE=5V 
Ic =500mA VcE=5V 


30 200 
30 200 
30 200 


— 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min.Typ. Max. 


Unit 


^T 


Transition 
frequency 


Ic =500mA VcE=5V 


40 


MHz 


^CBO 


Collector-base 
capacitance 


Ie =0 VcB=10V 
f =1MHz 


50 


PF 


ton 


Turn-on time 


Ic =0.5A Ibi =50mA 
Vcc=-20V 


0.3 


ILIS 


toff 


Turn-off time 


Ic =0.5A 

' 81 =-' B2 =50mA 

Vcc=20V 


1 


|LIS 



' Pulsed: pulse duration =300|lis, duty cycle =1.5% 
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mm 



DC current gain 



Collector-ennitter saturation voltage 
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Collector-emitter saturation voltage Saturated switching cliaracteristics 
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MULTIEPITAXIAL MESA NPN 



mm 



HIGH VOLTAGE POWER SWITCH 

The BU 326 is a silicon multiepitaxial mesa NPN transistor in a Jedec TO-3 metal ca- 
se particularly intended for switch-mode CTV supply system. 



ABSOLUTE MAXIMUM RATINGS 



VcFR 


Collector-emitter voltage (Vqe^O) 


800 


V 


VcFO 


Collector-emitter voltage (1 b=0) 


375 


V 


VpBO 


Base-emitter voltage ( 1 c=0) 


10 


V 


Ir 


Collector current 


6 


A 


'cm 


Collector peak current 


8 


A 


Ir 


Base current 


3 


A 


Ptm 


Total power dissipation at T^ggg <25°C 


75 


W 


T„o 


Storage temperature 


-65 to 200 


°C 


V 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 



6.7"'^; 1L7 . 




TO-3 
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THERMAL DATA 



'^th j-case Thermal resistance junction-case 



max 2.33 °C/W 



ELECTRICAL CHARACTERISTICS(T^33g = 25°Cunless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


Ices Collector cutoff 
current (Vbe=0) 


VcE=800V 

VcE=800V T, 333=1 25 °C 


1 
2 


mA 
mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=10V 


10 


mA 


sustaining voltage 
(Ib = 0) 


Ic =100mA 


325 


V 


^cE(sat)* Collector-emitter 
saturation voltage 


Ic =2.5A Ib =0.5A 
1^ =4A Ib =1.25A 


1.5 
3 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


1^ =2.5A Ib =0.5A 
1^ =4A 1 B =1.25A 


1.4 
1.6 


V 
V 


hpE* DC current gain 


"c =1A VcE=5V 


25 


- 


ton Turn-on time 


Ic =2.5A 1 Bi =0.5A 
Vcc=250V 


0.5 


^is 


tg Storage time 


Ic =2.5A 1 Bi =0.5A 
Ib2=-1A Vcc=250V 


3.5 


HS 


tf Fall time 


Ic =2.5A Ibi=0.5A 
Ib2=-1A Vcc=250V 


0.5 


|LIS 



* Pulsed: pulse duration =300 |j.s, duty cycle =1.5% 
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Safe operating areas 



I — Area of permissible 
operation during 
turn-on provided Rq^ 
< lOOQand tp <0.6 

II— Area of permissible 
operation with Vbe< 
and tp <2 ins 
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DC current gain 



Collector-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics 
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BU32liA 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BU 326 A is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal ca- 
se particularly intended for switch-mode CTV supply system. 



ABSOLUTE MAXIMUM RATINGS 



VcFS 


Collector-emitter voltage (Vbe=0) 


900 


V 


VoFO 


Collector-emitter voltage (1 b=0) 


400 


V 


VpRO 


Emitter-base voltage ( 1 c=0) 


10 


V 


In 


Collector current 


6 


A 


'cm 


Collector peak current 


8 


A 


Ir 


Base current 


3 


A 


P,o, 


Total power dissipation at T^ase-^S^C 


75 


W 


Ts,n 


Storage temperature 


-65 to 200 


°C 


T)- 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 

Collector connected to case 




Dimensions in mm 




IT 



TO-3 



5/80 
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THERMAL DATA 



^h j-case Thermal resistance junction-case 



max 2.33 °C/W 



ELECTRICAL CHARACTERISTICS(T^33^=25°Cunless otherwise specified) 



Parameter 


Test conditions 


iVJin. Typ. IVIax. 


Unit 


Ices Collector cutoff 
current (Vbe=0) 


VcE=900V 

VcE=900V T,33,=125°C 


1 
2 


mA 
mA 


I^Bo Emitter cutoff 
current (lc = 0) 


Veb=10V 


10 


mA 


VcEo (sus) *Collector-emltter 
sustaining voltage 
(Ib = 0) 


Ic =100mA 


400 


V 


^cE(sat)* Collector-emitter 
saturation voltage 


1^ =2.5A Ib =0.5A 
"c =4A Ib =1.25A 


1.5 
3 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


Ic =2.5A I B =0.5A 
1^ =4A 1 B =1.25A 


1.4 
1.6 


V 
V 


hpE* DC current gain 


Iq =1A VcE=5V 


25 


- 


ton Turn-on time 


Ic =2.5A Ibi =0.5A 
Vcc=250V 


0.5 


lis 


tg Storage time 


Ic =2.5A 1 Bi =0.5A 
Ib2=-1A Vcc=250V 


3.5 


us 


tf Fall time 


Ic =2.5A Ibi =0.5A 
Ib2=-1A Vcc=250V 


0.5 


[LS 



* Pulsed: pulse duration =300 |lis, duty cycle =1.5% 
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Safe operating areas 



I — Area of permissible 
operation during 
turn - on provided 
RBE=100n and tp < 
0.6 iLis 

11— Area of pernnlsslble 
operation with Vbe< 
0andtp<:2 |lis 



(A) 






























G-369A 


"n 1 iiiiiii ' 

:ICMAX PULSED =;£y, 


1 1 
-SE 


Mil 


1 " 

RATIO 


N* 

















6 


1 1 III 

-If MAX cor 


JT 1 "V 


^ 


_.- 


-\ 






I : 


-10 [is — 










U 


n. X 














100W 














1 MllffI 


< 




' 






^ 


s 










2 




DC OPERATION ^ 






^^ 




^ - 


-1ms 










1 












-\ 


S _, 


\ 




-^ 


M— 










8 




— 










t r 


— \ 




— 


y:: 






— 


























































k 
















^ 


















\ 




























' 


I 


\ 
















2 

10-1 














' 


Y 




^ 














»FOf 
REPf 


iir 


NGLE 

nvE F 


NON 
^LSE 








^ 




1 














a 

6 




Ed 




: : 




h== 





rrE5^ 




=: r 


1 : :d 




=1 




























































V 


































^ 


J 












2 




















s 














10^1 


































6 




ZIZ 








pi:~ 


:::: 






z z 


i::] 


f 1 










































/. 


































































2 

10-3 

1 








































' 














II 












' 




^ 6 


8 : 
10 




I. 


6 8 
1 


0^ ' 


AC 


0^ 


6 8 

700 


10^ 






u 6 


8 

f(v) 



Derating curves 



Thermal transient response 































G 


3665 
















































-- 






"- 




















































































































































^ 


^ 


































N 


^ 


S^'^ 
































s 


"^ 


^ed 




























s 


s 


"^ 


V, 














0.5 


















N 




^ 


<s 
































pj 


^ 


^ 




























s 


L^^ 




V^ 


X. 




























s 


t^l 
































s 


s. 




































s 



p 






^ 




^ 




rn 


G- 


ii 






:::: ""'" 










= :::: 


















1 


i^ = 












^^ 


:: 1 — « 


...,,, 




6 = 0.3 












^^ 


:: = = 


















3 L^ 






6 = o: 












M 'K^t^ 




icr' 


fc:=0.1 . 

Lois' 


■ 






!^ = 


4:;: 




= : ::= = 


=ee::: 




^ 




















1 










, 








10-^ 


6^0.01 








- 


- 


= E :::=E 


EEi;:: 




6 = > 


/ 






zz: 


f— IL 






















in-^ 


/ 






















e: ;; 






E=;;:b = 


-1 


















--H 




















v^'' 
















III 



150 Tease CC) 



242 



DC current gain 
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BU326A 



Saturated switching characteristics 
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MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BU 326S is a silicon multiepitaxial NPN transistor in Jedec TO-3 metal case, par- 
ticularly intended for switch-mode CTV applications. 



ABSOLUTE MAXIMUM RATINGS 



VcFS 


Collector-emitter voltage (Vbe = 0) 


800 


V 


VcFO 


Collector-emitter voltage (1^ = 0) 


400 


V 


Vfbo 


Emitter-base voltage (1^ = 0) 


7 


V 


Ir 


Collector current 


6 


A 


'cm 


Collector peak current 


8 


A 


Ir 


Base current 


3 


A 


Pto, 


Total power dissipation at 1^,^53 < 75°C 


60 


W 


Ts,n 


Storage temperature 


-65 to 175 


°C 


T, 


Junction temperature 


175 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




TO-3 
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5/80 



BU326S 



THERMAL DATA 



f^thj-case Thermal resistance junction-case 



max 1.67 °C/W 



ELECTRICAL CHARACTERISTICS (T,,3, = 


= 25°C unless otiierwise specified) 


Parameter 


Test conditions 


IVIin. Typ. 


IVIax. 


Unit 


Iqes Collector cutoff 
current (Vbe = 0) 


VcE = 800 V 
VcE= 800 V 


Tease =150°C 


1 
3 


mA 
mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=7V 


1 


mA 


VcEO(sus)* Collector-emitter 
sustaining voltage 


Ic = 100mA 


400 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic = 2.5A 
'c = 4A 


Ib = 0.5A 
Ib = 1.25A 


1.5 
3 


V 
V 


Vbe (sat)* Base-emitter 

saturation voltage 


Ic - 2.5A 
Ic = 4A 


Ib = 0.5A 
Ib = 1.25A 


1.4 
1.8 


V 
V 


hpE* DC current gain 


Ic =4A 


VcE= 5V 


3.5 10 


— 


fj Transition frequency 


Ic = 0.5A 


VcE= 10V 


20 


MHz 


ton Turn-on time 


Ic = 2.5A 
Ibi = 0.5A 


Vcc= 250V 


0.3 


M-S 


tg Storage time 


Ic = 2.5A 
Ibi = 0.5A 


Vcc= 250V 
Ib2 = -1A 


1.8 


^XS 


t^^ Fall time 


0.3 


•IS 



Pulsed: pulse duration = 300 fxs, duty cycle = 1 .5% 
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Safe operating areas 
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BU326S 



Base-emitter saturation voltage 



Small signal current gain 
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EPITAXIAL PLANAR NPN 




HORIZONTAL TV DEFLECTORS 

The BU 406, BU 406H and BU 408 are silicon epitaxial planar NPN transistors in Jedec 
TO-220 plastic package. They are fast switching, high voltage devices for use in 
horizontal deflection output stages of large screen MTV receivers with 1 1 0° CRT. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 
VcEV 

V. 



V 



^CEO 

'ebo 



'cm 
'cm 
Ib 

Ptot 

Jstg 



Collector-base voltage (1^ = 0) 

Collector-emitter voltage (Vb^ = -1 .5V) 

Collector-emitter voltage (Ig = 0) 

Emitter-base voltage (Iq = 0) 

Collector current 

Collector peak current (repetitive) 

Collector peak current (t = 10 ms) 

Base current 

Total power dissipation at T^^^^ < 25 °C 

Storage temperature 

Junction temperature 



400 


V 


400 


V 


200 


V 


6 


V 


7 


A 


10 


A 


15 


A 


4 


A 


60 


W 


65 to 150 


°C 


150 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 
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BU406 

BU406H 

BU408 



THERMAL DATA 



'th i-case 
Mh j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



2.08 °C/W 
70 °C/W 



ELECTRICAL CHARACTERISTICS (T^^^^ = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. [\/lax. 


Unit 


Ices Collector cutoff 
current (Vbe = 0) 


VcE= 400 V 
VcE= 250 V 
VcE=250V T,,33=150°C 


5 
100 


mA 
^xA 
mA 


Iebo Emitter cutoff 
current (ic = 0) 


Veb=6V 




mA 


VcE(sat)* Collector-emitter 
saturation voltage 


for BU406 

1^ = 5A Ib = 0.5 A 
for BU406H 

Ic = 5 A Ib = 0.8A 

for BU408 

Ic = 6A Ib = 1.2A 




V 
V 
V 


Vbe (sat)* Base-emitter 

saturation voltage 


for BU406 

1^ = 5 A Ib = 0.5 A 
for BU406H 

1^ = 5A Ib = 0.8A 
for BU408 

1^ = 6A Ib = 1.2 A 


1.2 
1.2 
1.5 


V 
V 
V 


fj Transition frequency 


Ic = 0.5 a Vce= 10 V 


10 


MHz 


toff** Turn-off time 


for BU406 

«C = 5A lBend= 0.5A 

for BU406H 

"C = 5A lBend= 0.8A 

for BU408 

Iq = 6A lBend= 1-2A 


0.75 
0.4 
0.4 


fXS 

[XS 
JXS 


is/b Second breakdown 
collector current 


VcE= 40 V t = 10ms 


4 


A 



* Pulsed: pulse duration 
** See test circuit 



300 [xs, duty cycle = 1 .5% 
250 



BMW 



DC current gain 



Collector-emitter saturation voltage 
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BU406 

BU406H 

BU408 
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See test circuit 
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See test circuit 
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nmm 



SWITCHING TIMES 

Test circuit (fall, storage and turn-off time) 




(channel n°l) 



Horizontal hold coil:Pins 1-2=75 turns O.Zittt 

Pins2-3=293turns0O.2m 

! Horizontal yoke = 200;jH 

Driver transformer: Pins 1-2=125 turns 0.2 rr 

Pins 3-4=25 turns0 O.Arr 



R = 1.5A;Lmin=0.62mH 
; R=A.8n;Lnnax=4.1 mH 



Core=siferrit B62120 25X4^2 



Gap =0.12tTm; Core = 3E3doubteE 19x15x5 



T2 EHT transformer manufacturer ARCO type 2A9.065/035 

R = 330a for BU406 
R .= 220 n for BU406H 
R = 180a for eCKoe 



Waveforms 

Fall and storage time 




Turn-off time 




Turn-off time is the time for the collector current Iq 
to decrease to 100mA after the collector to emitter 
voltage Vq^ has risen 3V into its flyback excursion 
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BU406 
BU406H 

Bum 



APPLICATION INFORMATION 

BU 406 - application circuit for 1 7" to 24" - 11 0° - 28 mm neck picture tubes 




*N1=125 turns0O.3nrn; N2=25 turns 0.6nrni ; GAP=0.12tTTn; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE 
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EPITAXIAL PLANAR NPN 



BU408D 



HORIZONTAL TV DEFLECTORS 

The BU 406D, BU 407D and BU 408D are silicon planar epitaxial NPN transistors with 
integrated damper diode, in Jedec TO-220 plastic package. They are fast switching, high 
voltage devices for use in horizontal deflection output stages of MTV receivers with 
110° CRT. 

The BU 406D and BU 408D are primarily intended for large screen, while the BU 407D is 
for medium and small screens. 



ABSOLUTE MAXIMUM RATINGS 


BU406D 


BU407D 


BU408D 


VcBO 
VcEV 

Vebo 
Ir. 


Collector-base voltage (1^ = 0) 
Collector-emitter voltage (VgE = -1 .5V) 
Emitter-base voltage {\q = 0) 
Collector current 


400V 
400V 


330V 

330V 

6V 

7A 


400V 
400V 


'cm 
'cm 
'b 


Collector peak current (repetitive) 
Collector peak current (t = 10 ms) 
Base current 


10A 
15A 
4A 


P.0, 


Total power dissipation at T^ase < 25 °C 
Storage temperature 
Junction temperature 


60W 

-65 to 1 50 °C 

150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




EO S-1643 



Dimensions in mm 



Collector connected to tab. 




^ 



TO-^220 
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BU406D 
BU4Q7D 
BU408D 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
•^thj-amb Thermal resistance junction-ambient 



max 
max 



2.08 °C/W 
70 °C/W 



ELECTRICAL CHARACTERISTICS iJ^^^^ = 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


'CEV 


Collector cutoff 
current (Vbe= -1.5V) 


for BU406D and BU408D 

VcE = 400 V 
for BU407D 

VcE = 330 V 


15 
15 


mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= 6V 


400 


mA 


Vqe (sat) 


Collector-emitter 
saturation voltage 


for BU406D and BU407D 

1^ = 5 A Ib = 0.65A 
for BU408D 

1^ = 6 A Ib = 1.2 A 


1 
1 


V 
V 


VbE (sat)* 


Base-emitter 
saturation voltage 


for BU406D and BU407D 

1^ = 5 A Ib = 0.65A 
for BU408D 

1^ = 6 A Ib = 1.2 A 


1.3 
1.5 


V 
V 


fl 


Transition frequency 


Ic = 0.5A VcE= 10 V 


10 


MHz 


toff 


Turn-off time 


for BU406D and BU407D 

Ic = 5A lBend= 0.65 A 
for BU408D 

•c = 6A lBend= 1-2A 


0.75 
0.5 


fXS 


«s/b 


Second breakdown 
collector current 


VcE= 40 V t = 10 ms 


4 


A 


Vf 


Diode forward voltage 


If = 5A 


1.5 


V 



* Pulsed: pulse duration = 300 pis, duty cycle = 1.5% 
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BU4Q7D 
BU4Q80 
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Collector-emitter saturation voltage 
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BU4Q60 
BU407O 
BU^D 



SWITCHING TIMES 

Test circuit (fall, storage and turn-off time) 



SYNC. 
INPUT 

6 Q+32V 



(channel n°l) 




Core = siferrit B62120 25X/.X2 



LI Horizontal hold coilrPins 1-2=75 turns 0.2nfm; R=1.5n; Lmin = 0.62 mH 
Pins 2-3=293 turns 0.2mnn; R=A.8n;Lmax= A.I mH 
L2 Horizontal yol<e = 200;jH 

T1 Driver transformer: Pins 1-2=125 turns 0.2 mm; 

Pins 3-A=25 turns 0O.Amn; ^^P =0.12mnn; Core = 3E3doubleE 19x15x5 
T2 EHT transformer manufacturer ARCO type 249.065/035 
R =270n for BU4G6D and BUA070 
R =180 n for BU408D 



Waveforms 

Fall and storage time 



I 


B 


^^ 


\ 






I 

i 


C 




\ 


/ 


^10% 






S-0856 


.'% 




J± 



Turn-off time 




Turn-off time is the time for the collector current Iq 
to decrease to 100mA after the collector to emitter 
voltage Vqe has risen 3V into its flyback excursion 
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BlWt 



APPLICATION INFORMATION 

Two examples are given of the BU 406D and BU 407D in conventional MTV horizontal 
deflection circuits. 

BU 406D - application circuit for 1 7" to 24" - 11 0° - 28 mm neck picture tubes 



!20 ,, , 

n BU 406D 

W , 4 ^ /C^ |33nF 3. 




4"°s:n.'iiU 



PHI 

21/JS 



S -1645/2 

*N1=125 turns 0O.3mnn; N2=25 turns 0.6rtm; GAP=0.12rTm ; C0RE=D0U8LE E 19x5x8 mm;FERRITE 3E1TYPE 



BU 407D - application circuit for 1 2" to 1 7" - 1 1 0° - 20 mm neck picture tubes 
(driver supply voltage = 10.8 V) 




20mA(min) or. 137 



O+10.8V 
*N1= 90 turns 0.3 rrni; N2=30 turns 0.6rTni ; GAP=0.12tTTn ; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE 
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BU4QeD 
BU407O 
BU4Q8D 



APPLICATION INFORMATION (continued) 

BU 407D - application circuit for 1 2" to 1 7" - 11 0° - 20 mm necl< picture tubes 
(driver supply voltage = 25 V) 




O-M0.8V 
*N1 = 125 turns 0O.3rTm; N2=25 turns 0.6nm; GAP=0.12rTrti; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE 
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EPITAXIAL PLANAR NPN 



mm 
mmm 



HORIZONTAL TV DEFLECTORS 

The BU 407 and BU 407H are silicon epitaxial planar NPN transistors in Jedec TO-220 
plastic package. 

They are fast switching, high voltage devices for use in horizontal deflection output 
stages of medium and small screens MTV receivers with 110° CRT. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (1^ = 0) 


330 


V 


VOFV 


Collector-emitter voltage (Vb^ = -1 .5V) 


330 


V 


VoFO 


Collector-emitter voltage (1^ = 0) 


150 


V 


Vfbo 


Emitter-base voltage (Ic = 0) 


6 


V 


In 


Collector current 


7 


A 


'cm 


Collector peak current (repetitive) 


10 


A 


'cm 


Collector peak current (t = 10 ms) 


15 


A 


'b 


Base current 


4 


A 


P,o, 


Total power dissipation at T^ase ^ 25 °C 


60 


W 


T„n 


Storage temperature 


-65 to 150 


°C 


Ti 


Junction temperature 


150 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 
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BU407 
BU407H 



THERMAL DATA 



Mhj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



2.08 °C/W 
70 °C/W 



ELECTRICAL CHARACTERISTICS (T^^^^ = 25 °C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Ices Collector cutoff 
current (Vbe = 0) 


VcE= 330V 
VcE= 200V 
VcE= 200V T,333 = 150°C 


5 

100 

1 


mA 
jxA 
mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb= 6V 


1 


mA 


VcE (sat)* Collector-emitter 
saturation voltage 


for BU407 

Ic = 5 A Ib = 0.5A 
for BU407H 

1^ = 5A Ib = 0.8A 


1 
1 


' V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


for BU407 

Ic = 5A Ib = 0.5A 
for BU407H 

1^ = 5A Ib = 0.8A 


1.2 
1.2 


V 
V 


fj Transition frequency 


Ic = 0.5 A VcE = 10 V 


10 


MHz 


toff** Turn-off time 


for BU407 

"C = 5A lBend= 0.5A 

for BU407H 

«C = 5A lBend= 0.8A 


0.75 
0.4 


^is 


Ig/b Second breakdown 
collector current 


VcE= 40 V t = 10ms 


4 


A 



* Pulsed: pulse duration = 300 
** See test circuit 



|jis, duty cycle = 1.5% 
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DC current gain 



Collector-emitter saturation voltage 
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IC(A) 



Base-emitter saturation voltage 
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Collector cutoff current 



VBE(sat) 
(V ) 
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BU407 
BU407H 



Storage time 



Fall time 
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See test circuit 
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See test circuit 
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BU407 

Bwrn 



SWITCHING TIMES 

Test circuit (fall, storage and turn-off time) 




I Core = siferrit B62120 25X4^2 



1 Horizontal hold coil:Pins 1-2 = 75 turns 0.2nfm; R=1.5n ; L min =0.62 mH 

Pins2-3 = 293turns0 0.2rTm; R=/i,8n; L max= A.I mH 

2 Horizontal yol<e = 200/jH 

1 Driver transformer: Pins 1 -2=125 turns 0.2 mm; 

Pins 3-A=25 turns 0O.Amn; <5ap =0.12mm; Core = 3E3 doubleE 19x15x5 

2 EHT transformer manufacturer ARCO type 2A9. 065/035 

= 330n for BU407 
= 220n for BU407H 



5-2291/2 



Waveforms 

Fall and storage time 



Turn-off time 





Turn-off time is the time for the collector current Iq 
to decrease to 100mA after the collector to emitter 
voltage V^^ has risen 3V into its flyback excursion 

S-0857 
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BU407 
6U407H 



APPLICATION INFORMATION 

Two examples are given of the BU407 in conventional MTV horizontal deflection circuits 

BU 407 - application circuit for 1 2" to 1 7" - 11 0° - 20 mm neck picture tubes 
(driver supply voltage = 10.8V) 




20m A(min) Dr< nn 



6+10.8V 
*N1= 125 turns 00.3 mm; N 2=30 turns 0.6 mm; GAP=0.12rTm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE 



BU 407 - application circuit for 1 2" to 1 7" - 1 1 0° - 20 mm neck picture tubes 
(driver supply voltage = 25 V) 




0+ 10.8 V 
*N1=125 turns 00.3mm; N2=25 turns 0.6mm; GAP=0.12rTm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE 
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MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BU426 and BU426A are silicon multiepitaxial mesa NPN transistors in SOT -93 plastic 
package, particularly intended for switch-mode CTV supply systems. 



ABSOLUTE MAXIMUM RATINGS 


BU426 


BU426A 


VcES 


Collector-emitter voltage (VgE = 0) 


800 V 


900V 


VcEO 


Collector-emitter voltage (Ib = 0) 


375V 


400V 


Vebo 


Emitter-base voltage (Iq =0) 


10V 


Ic 


Collector-current 


6A 


IcM 


Collector-peak current (tp — 2ms) 


8A 


■b 


Base current 


3A 


Ptot 


Total power dissipation at T case "^ 25°C 


113W 


Tstg 


Storage temperature 


-65°Cto 150°C 


Tj 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




-m 



islm. to TO-218) SOT-93 
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BU426 
BU426A 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max. 1.1 °C/W 



ELECTRICAL CHARACTERISTICS (Tcase= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Ices Collector cutoff 
current (Vbe = 0) 


for BU426 Vce = 800V 
for BU426A Vce = 900V 
Tease = 125°C 
for BU426 Vce = 800V 
for BU426A Vce = 900V 


1 
1 

2 
2 


mA 
mA 

mA 
mA 


Iebo Emitter cutoff 
current {{q = 0) 


Veb = 10V 


10 


mA 


VcEO(sus* Collector-emitter 
sustaining voltage 
{Ib = 0) 


for BU426 lc.= 100mA 
for BU426A Ic =nOOmA 


375 
400 


V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc=2.5A Ib = 0.5A 
lc=4A Ib = 1.25A 


1.5 
3 


V 
V 


VBE(sat) * Base-emitter 

saturation voltage 


lc=2.5A Ib = 0.5A 
lc=4A Ib=1.25A 


1.4 
1.6 


V 
V 


hpE * DC current gain 


Ic = 0.6A Vce = 5V 


30 60 


V 


ton Turn-on time 


Ic =2.5A 

Ibi=0.5A Vcc=250V 


0.25 0.5 


MS 



268 




ELECTRICAL CHARACTERISTIC (Continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ts 


Storage time 


\c = 2.5A JBi =0.5A 
Ib2 = -1A Vcc=250V 


2.5 3.5 


MS 


tf 


Fall time 


0.2 0.5 


MS 


tf 


Fall time 


ic = 2.5A Ibi=0.5A 
Ib2 = -1A Vcc=250V 

Tease =100°C 


0.75 


/is 



Pulsed: pulse duration = 300 jLis duty cycle = 1.5%. 



Safe operating areas 



ic 

(A) 



10 



10" 



10- 




















1 1 j 1 






G-4792 
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Jll 1 1 
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I(. MAX CONT 
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5< 
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S, 
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*^. ^ 


'A 
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^^ 
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s, 


y<^ 
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10/us - 
__. IOOajs - 
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\^ 




\^ 
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^z? 


; f^ 
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P. C. OPERATION - 
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\ \ 






-1 


♦FOR i 
REPE^ 


dINGLE 

riTiv^ 
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PULSE 
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' — 
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1 
















BUA 


26 — 
















1 








I 


-2 




DU «♦ 


26 A 





10 



10^ 



^CE 



(V) 



I = Area of permissible operation driving turn-on provided RgE = 100n and tp < 0.6 /xs. 

II = Area of permissible operation with Vbe =^ 0; tp < 2 jUs, 



269 



BU8D1 



EPITAXIAL PLANAR NPN 



HIGH VOLTAGE FAST DARLINGTON 

The BU801 is a silicon epitaxial planar NPN Darlington transistor with integrated base- 
emitter speed-up diode, mounted in Jedec TO-126 plastic package. It is particularly suitable 
as output stage in medium power and driver stage in high power, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (Ie = 0) 


600 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400 


V 


Vebo 


Emitter-base voltage (Iq = 0) 


7 


V 


IcJe 


Collector and emitter currents 


3 


A 


Ib 


Base current 


1 


A 


Ptot 


Total power dissipation at Tease ^ 25° C 


40 


W 


Tstg 


Storage temperature 


-65 to 150 


°C 


Ti 


Junction temperature 


150 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 






<I)Within this region ihe cross-section of the leads is uncontroned 



TO-126 {SOT-32) 



3/82 
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THERMAL DATA 



•th j-case 



Thermal resistance junction-case 



max 3.12 °C/W 



ELECTRICAL CHARACTERISTICS {Tcase= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


Ices 


Collector-cutoff 
current (Vbe= 0) 


VcE= 600V 


200 


MA 


'ceo 


Collector-cutoff 
current {Ib= 0) 


VcE= 400V 


1 


mA 


'ebo* 


Emitter cutoff current 
(lc=0) 


Veb= 7V 


100 


mA 


VcEO(sus) 


* Collector-emitter 
sustaining voltage 


lc= 10 mA 


400 


V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc= 200 mA 

lc=1A 

lc=2A 


lB=2mA 
lB=20mA 
Ib= 200 mA 




1.0 
1.2 
1.8 


1.5 
2.0 
3.0 


V 
V 
V 


VBE(sat) 


Base-emitter 
saturation voltage 


lc= 200 mA 

lc=lA 

lc=2A 


lB=2mA 
lB=20mA 
Ib= 200 mA 


2 

2.5 

3 


V 
V 
V 


! * 
'FE 


DC current gain 


lc= 200 mA 


VcE=3V 


100 


- 


Iv,. 


Diode forward voltage 


If= 1A 


4 


V 



RESISTIVE SWITCHING TIMES 










ton Turn-on time 


Vcc= 250V 
lc= 200 mA 
Ib =2mA 

VBEoff=-5V 


0.17 


0.8 


MS 


ts Storage time 


0.37 


1 


MS 


tf Fall time 


0.13 


0.5 


MS 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton Turn-on time 


Vcc= 250V 
lc=1A 
lBi=20mA 
VBEoff= -5V 


0.18 


0.8 


MS 


tg Storage time 


0.38 


1 


//s 


tf Fall time 


0.09 


0.5 


MS 


INDUCTIVE SWITCHING TIMES 




ts Storage time 


Vaamp=250V 

lc= 200 mA lBi=2mA 
VBEoff= -5V 


0.35 


1 


MS 


tf Fall time 


0.09 


0.4 


MS 


ts Storage time 


Vc.amp= 250V 

lc=1A lBi=20mA 

VBEoff = -5V 


0.5 


1 


MS 


tf Fall time 


0.06 


0.4 


MS 



* Pulsed: Pulse duration = 300 Ms, duty cycle = 1 .5% 
Safe operating areas 
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I = Area of permissible operation during turn-on with tp < 1 Ms. 
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DC current gain 
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Collector-emitter saturation voltage 
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BUM1 



Clamped reverse bias safe operating 



Saturated switching characteristics 
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EPITAXIAL PLANAR NPN 



BUBO? 



FAST SWITCHING DARLINGTON TRANSISTORS 

The BU 806 and BU 807 are silicon epitaxial planar NPN power Darlington transistors 
with integrated base-emitter speed-up diode, mounted in Jedec TO-220 plastic pa- 
ckage. They are high voltage, high current devices for fast switching applications. In 
particular they can be used in horizontal output stages of 110° CRT video displays. 
The BU 806 is primarily intended for large screeen, while the BU 807 is for medium 
and small screens. 



ABSOLUTE MAXIMUM RATINGS 


BU806 


BU807 


^CBO 


Collector-base voltage (1 e = 0) 


400V 


330V 


VcFV 


Collector-emitter voltage (Vbe=-6V) 


400V 


330V 


VcFO 


Collector-emitter voltage (1 ^=0) 


200V 


150V 


VpBO 


Emitter-base voltage ( 1 c=0) 


6V 


Ir, 


Collector current 


8A 


'cm 


Collector peak current 


15A 


'dm 


Damper diode peak forward current 


10A 


'b 


Base current 


2A 


''.n, 


Total power dissipation at T^^age <25°C 


60W 


Ts,n 


Storage temperature 


-65to150°C 


V 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 
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5/80 



BU806 
BU807 



THERMAL DATA 



'^h j-case Thermal resistance junction-case 
'^h j-case Thermal resistance junction-ambient 



max 2.08 °C/W 
max 70 °C/W 



ELECTRICAL CHARACTERISTICS(T^33g = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. Max. 


Unit 


Ices Collector cutoff 
current {\/q^=0) 


forBU807 VcE=330V 
forBU806 Vce=400V 


100 
100 


HA 


Iqev Collector cutoff 

current (Vbe=-6V) 


forBU807 Vce=330V 
forBU806 Vce=400V 


100 
100 


^lA 
^A 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=6V 


3 


mA 


VcEO(sus)*Co"ector-emitter 
sustaining voltage 
(Ib=0) 


Ic =100mA 
for BU807 
for BU806 


150 
200 


V 
V 


^CE(sat)* Collector-emitter 
saturation voltage 


1^ =5A 1 B =50mA 


1.5 


V 


^BEisat)* Base-emitter 

saturation voltage 


Ic =5A 1 B =50mA 


2.4 


V 


Vp* Damper diode 
forward voltage 


If =4A 


2 


V 


toff** Turn-off time 


1 c =5 A 1 Bi =50mA 


0.4 1 


US 


ton Turn-on time 


RESISTIVE LOAD 

Ic =5 A Ibi =50mA 
Ib2 =-500mAVccf=100V 


0.35 


^IS 


tg Storage time 


0.55 


\LS 


tf Fall time 


0.2 


US 



* Pulsed: pulse duration =300|lis, duty cycle = 1,5% 
** See test circuit 
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Safe operating areas 
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BU806 
BU807 



Base-emitter saturation voltage 



Damper diode 
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HORIZONTAL DEFLECTION TURN-OFF TIME 

Test circuit 




1.2 k/l 'l^p 



0.1 ^iF lOnF I ^ 

T T ''"V 



*32V ^1 I 



LI c Horizontal yoke < 200/uH 

TrU EHT Transformer SAREAtype 90091^ or equivalent 

11=: Horizontal oscillator linear I.C. TDAIISO 



Turn-off time waveform 




Turn-off time is the time for the collector current Iq 
to decrease to 100mA after the collector to emitter 
voltage Vq^ has risen 3V into its flyback excursion 

S-0857 
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BU806 
BU807 



APPLICATION INFORMATION 

Horizontal deflection circuit using the darllngton BU 806 directly driven by the TDA 
1180 (B & W TV set: large screen solution) 




Linearity inductance 19-^39^H 



Horizontal deflection circuit using the darllngton BU 807 directly driven by the TDA 
1180 (B & W TV set: small screen solution). 




L| = Linearity inductance 37-r67^H 
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EPITAXIAL PLANAR NPN 



MEDIUM POWER FAST SWITCHING 

The BU810 is a silicon epitaxial planar NPN Darlington transistor with integrated base- 
emitter speed-up diode, mounted in JedecTO-220 plastic package. It is particularly suitable 
as output stage in medium power, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (Ie = 0) 


600 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400 


V 


Vebo 


Emitter-base voltage (Ic — 0) 


5 


V 


Ic 


Collector current 


7 


A 


'cm 


Collector peak current 


10 


A 


Ib 


Base current 


2 


A 


Ptot 


Total power dissipatiorv at Tf^^e ^ 25°C 


75 


W 


Tstc 


Storage temperature 


-65 to 150 


°C 


Ti 


Junction temperature 


150 


°c 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 
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10/82 



BU810 



THERMAL DATA 



^th j-case 



Thermal resistance junction-case 



max. 1.66 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


'cEs Collector cutoff 
current (Vbe = 0) 


Vce = 600V 


200 


MA 


'ceo Collector cutoff 
current (Ib = 0) 


VcE = 400V 


1 


mA 


Iebo* Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


150 


mA 


Vceo(sus) Collector-emitter 
sustaining voltage 


Ic = 100mA 


400 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc = 2A lB = 20mA 
lc = 4A Ib = 200mA 
lc = 7A Ib = 0.7A 


2 

2.5 

3 


V 
V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


1c=2A lB = 20mA 
lc = 4A Ib = 200mA 


2.2 
3 


V 
V 


Vp * Diode forward voltage 


If = 7A 


3 


V 



RESISTIVE SWITCHING TIMES 



ton Turn-on time 


Vcc = 250V 

lc = 2A Ibi = 20mA 

VBE(off)=-5V 


0.6 


MS 


ts Storage time 


1.5 


MS 


tf Fall time 


0.5 


MS 



INDUCTIVE SWITCHING TIMES 



ts Storage time 


Vc.amo = 250V 

lc = 7A Ibi = 0.7A 

VBE(off ) = -5V 


1.5 


MS 


tf Fall time 


0.4 


MS 


ts Storage time 


1.5 


MS 


tf Fall time 


0.7 


MS 



* Pulsed: pulse duration = 300 Ms, duty cycle = 1 .5%. 
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BU810 



Safe operating areas 
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BU810 



Base-emitter saturation voltage 
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MULTIEPITAXIAL PUNAR NPN 



mmr 



HIGH VOLTAGE POWER DARLINGTON 

TheBU 910, BU 911 and BU 912 are high voltage, silicon NPN transistors in monoli- 
thic Darlington configuration in Jedec TO-220 plastic package, designed for applica- 
tions such as electronic ignition, DC and AC motor controls, solenoid drivers, etc. 



ABSOLUTE MAXIMUM RATINGS 


BU910 


BU911 


BU912 


VcES 


Collector-emitter voltage (V q^= 0) 


400V 


450V 


500V 


VcFO 


Collector-emitter voltage (1 b=0) 


350V 


400V 


450V 


Vfbo 


Emitter-base voltage (lc=0) 


5V 


In 


Collector current 


6A 


'cm 


Collector peak current 


10A 


Ir 


Base current 


1A 


P.0, 


Total power d issipation at T ^ase -25°C 


60W 


Is,. 


Storage temperature 


-65to150°C 


1) 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 
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5/80 



BU910 
BU911 
BU912 



THERMAL DATA 



'^thj-case Thermal resistance junction-case 



max 2.08 °C/W 



ELECTRICAL CHARACTERISTICS (Tcase= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


Ices Collector cutoff 
current (Vbe=0) 


forBU910 VcE=400V 
forBU911 VcE=450V 
forBU912 VcE=500V 

Tcase=125°C 

forBU910 VcE=400V 
forBU911 VcE=450V 
forBU912 VcE=500V 


1 
1 
1 

5 
5 
5 


mA 
mA 
mA 

mA 
mA 
mA 


IcEo Collector cutoff 
current (Ib=0) 


forBU910 VcE=350V 
forBU911 VcE=400V 
forBU912 VcE=450V 


1 

1 
1 


mA 
mA 
mA 


Iebo Emitter cutoff 

current (Ic =0) 


Veb=5V 


5 


mA 


^CEo (sus)*Co"6Ctor-emitter 
sustaining voltage 
(Ib=0) 


Ic = 100mA 
forBU910 
forBU911 
forBU912 


350 
400 
450 


V 
V 
V 


^cE(sat)* Collector-emitter 
saturation voltage 


forBU910andBU911 

1^ =2.5A lB=50mA 
forBU912 

Ic =2A lB=50mA 

All types 

1^ =4A lB=200mA 


1.8 

1.8 
1.8 


V 

V 
V 


^ BE (sat)* Base-emitter 

saturation voltage 


forBU910andBU911 

1^ =2.5A lB=50mA 
forBU912 

Ic =2A lB=50mA 

All types 

1^ =4A lB=200mA 


2.2 

2.2 
2.5 


V 

V 
V 


Vp Diode forward voltage 


If =4A 


2.5 


V 



"Pulsed: pulse duration = 300 jis, duty cycle = 1.5% 
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BU910 
BU911 
BU912 



DC current gain 



Collector-emitter saturation voltage 
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Saturated switching characteristics 
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Clamped reverse bias 
safe operating areas 
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BU820P 
BU921P 
BU922P 



MULTIEPITAXIAL PUNAR NPN 



HIGH VOLTAGE POWER DARLINGTON 

The BU920P, BU921P, BU922P are high voltage high current silicon NPN transistors in 
monolithic Darlington configuration in SOT-93 plastic package, specially intended for 
automotive ignition applications and invert circuits for motor controls. 



ABSOLUTE MAXIMUM RATINGS 


BU920P 


BU921P 


BU922P 


VcFS 


Collector-emitter voltage (Vbe = 0) 


400V 


450V 


500V 


VcEO 


Collector-emitter voltage (Ib - 0) 


350V 


400V 


450V 


Vebo 


Emitter-base voltage (Ic =0) 




5V 


Ic 


Collector current 




10A 


'cm 


Collector peak current 




15A 


■b 


Base current 




5A 


Ptot 


Total power dissipation at Tease ^ 25° C 




105W 


Tstg 


Storage temperature 




-65 to 150°C 


Ti 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



CoHector connected to tab. 






\.f*M, 



rxr 



-Jb 



ism. to TO-218) SOT-93 



10/82 



290 



mm? 

IM92fP 

m22P 



THERMAL DATA 



^th j-case 



Thermal resistance junction-case 



1.2 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Ices Collector cutoff 
current (Vbe = 0) 


for BU920P Vce = 400V 
for BU921P Vce = 450V 
for BU922P Vce = 500V 
Tease = 150°C 
for BU920P Vce = 400V 
for BU921P Vce = 450V 
for BU922P Vce = 500V 


1 
1 
1 

5 
5 
5 


mA 
mA 
mA 

mA 
mA 
mA 


'ceo Collector cutoff 
current (Ic = 0) 


for BU920P Vce = 350V 
forBU921P Vce = 400 V 
for BU922P Vce = 450V 


1 

1 
1 


mA 
mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


20 


mA 


VcEO(sus) Collector-emitter 
sustaining voltage 
(Ib=0) 


Ic = 100mA forBU920P 
for BU921P 
for BU922P 


350 
400 
450 


V 
V 
V 
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BU920P 
BU921P 
BU922P 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


VcE{sat) * Collector-emitter 
saturation voltage 


Ic = 5A lB = 50mA 
lc = 7A Ib = 140mA 


1.8 
1.8 


V 
V 


VBE(sat) * Base-emitter 

saturation voltage 


Ic = 5A lB=BOmA 
Ic = 7A Ib = 140mA 


2.2 
2.5 


V 
V 


Vp* Diode forward 
voltage 


If=7A 


2.5 


V 



Pulsed: pulse duration = 300 jjls, duty cycle = 1 .5%. 



Safe operating areas 
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MULTiEPITAXIAL PUNAR NPN 



nmi 



HIGH VOLTAGE POWER DARLINGTON 

The BU 930, BU 931 and BU 932 are high voltage, high current silicon NPN transistor 
in monolithic Darlington configuration in Jedec TO-3 metal case specially intended 
for automative ignition applications and inverter circuits for motor controls. 



ABSOLUTE MAXIMUM RATINGS 


BU930 


BU931 


BU932 


VcFR 


Collector-emitter voltage (Vbe-=0) 


400V 


450V 


500V 


VrFO 


Collector-emitter voltage (1 b=0) 


350V 


400V 


450V 


VpBO 


Emitter-base voltage (lc=0) 


5V 


Ir 


Collector current 


15A 


'cm 


Collector peak current 


20A 


Ib 


Base current 


1A 


P.n, 


Total power dissipation at T^^ggg <25°C 


150W 


Ts,n 


Storage temperature 


-65to175°C 


T,- 


Junction temperature 


175°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO~3 
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BU931 
BU932 



THERMAL DATA 



Thermal resistance junction-case 



max 1 °C/W 



ELECTRICAL CHARACTERISTICS(T^33g = 25°Cunless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. Max. 


Unit 


Ices Collector cutoff 
current (Vbe=0) 


forBU930 Vce=400V 
forBU931 VcE=450V 
for BU932 Vce=500V 

1,333=1 50°C 

forBU930 Vce=400V 
forBU931 VcE=450V 
for BU932 Vce=500V 


1 

1 
1 

5 
5 
5 


mA 
mA 
mA 

mA 
mA 
mA 


Iceo Collector cutoff 
current (Ib=0) 


for BU930 Vce=350V 
forBU931 VcE=400V 
forBU932 Vce=450V 


1 
1 
1 


mA 
mA 
mA 


Iebo Emitter cutoff 
current (lc = 0) 


Ve^5V 


50 


mA 


^cEo (sus) * Collector-emitter 
sustaining voltage 


Ic =100mA 
for BU930 
for BU931 
for BU932 


350 
400 
450 


V 
V 
V 


^cE(sat)* Collector-emitter 
saturation voltage 


for BU930and BU931 

1^ =7A Ib =70mA 
1^ =8A 1 B =100mA 
1^ =10A 1 B =250mA 
for BU932 
1^ =8A Ib =150mA 


1.6 
1.8 
1.8 

1.8 


V 
V 
V 

V 


VBE(sat)* Base-emitter 

saturation voltage 


for BU930and BU931 

1^ =:8A 1 B =100mA 
1^ =10A 1 B =250mA 
for BU932 
1^ =8A Ib =150mA 


2.2 
2.5 

2.2 


V 
V 

V 
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BU931 
BU932 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min.Typ. IVIax. 


Unit 


Vp* 


Diode forward 
voltage 


Ip =10A 


2.5 


V 


Functional test 
(see test circuit 
figg. 2 and 3) 


for BU930 

VcE=350V L=7mH 
for BU931 and BU932 

VcE=400V L = 7mH 


8 
8 


A 
A 



* Pulsed: pulse duration =300 |is, duty cycle =1.5% 
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BU931 
BUS32 



Thermal transient response 



DC current gain 
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Collector-emitter saturation voltage Base-emitter saturation voltage 
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BU830 
BU931 
BU332 



Clamped reverse bias 
safe operating areas 



Fig. 1 — Qamped Eg/b test circuit 
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TEST CONDITIONS: 
5V> |-Vbb| >0 

Ic/Ib =^o 



tp =adjustecl for 

nominal I^ 
Rbb=1^ 




500 /jH 



S^Vciannp 



350 A 450 ■ H 

10' VcE(clamp)(V) 



Fig. 2 - Functional test circuit 



DRIVER AND 
CURRENT 
LIMITING 
CIRCUIT 



2AV 



: L=7mH 



jT.U.T. 



Miooa 



TEST DURATION : 2 sec 

for BU930 Vz =350V 

for BU931 and BU932 V^ =AOOV 



Fig. 3 — Functional test waveforms 
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BIMP 
B0931P 

mm 



AUTOMOTIVE IGNITION DARLINGTON 

The BU930P, BU931P and BU932P are high voltage silicon NPN Darlington transistors in 
SOT-93 specially intended for automotive ignition application and inverter circuits for 
motor controls. 



ABSOLUTE MAXIMUM RATINGS 


'%l|pOP 


BU931P 


BU932P 


VcES 


Collector-emitter voltage (Vbe — 0) 


|#400V 


450V 


500V 


VcEO 


Collector-emitter voltage (Ib = 0) 


350V 


400V 


450V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 




Ic 


Collector current 




15A 




'cm 


Collector peak current 




20A 




Ib 


Base current 




1A 




Ptot 


Total power dissipation T^^ < 25°C 




105W 




Tst, 


Storage temperature 




-65 to 1 50° C 


Tj 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 




J I Rl Typ. 175i7 
_J R2 Typ. 50a 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 
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THERMAL DATA 



Rth j- 



Thermal resistance junction-case 



max. 1.2 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 




Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


Ices 


Collector cutoff 
current (Vbe = 0) 


for BU930P Vce = 400V 
for BU931P Vce = 450V 
for BU932P Vce = 500V 
Tease = 150°C 
for BU930P Vce = 400V 
for BU931P Vce = 450V 
for BU932P Vce = 500V 


1 
1 
1 

5 
5 
5 


mA 
mA 
mA 

mA 
mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


for BU930P 
for BU931P 
for BU932P 


Vce = 350V 
Vce = 400V 
Vce = 450V 


1 
1 
1 


mA 
mA 
mA 


•ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


50 


mA 


VcEO (sus 


^ Collector-emitter 
sustaining voltage 


Ic = 100mA 
for BU930P 
for BU931P 
for BU932P 


350 
400 
450 


V 
V 
V 


Vce (sat) 


' Collector-emitter 
saturation voltage 


for BU930P 
lc=7A 
lc=8A 
lc = 10A 
for BU932P 
lc = 8A 


and BU931P 
lB = 70mA 
Ib = 100mA 
Ib = 250mA 

Ib = 150mA 


1.6 
1.8 
1.8 

1.8 


V 
V 
V 

V 


VBE(sat) 


' Base-emitter 
saturation voltage 


for BU930P 
lc=8A 
Ic = 10A 
for BU932P 
Ic = 8A 


and BU931P 
Ib = 100mA 
Ib = 250mA 

Ib = 150mA 


2.2 
2.5 

2.2 


V 
V 

V 


Vp^ 


Diode forward 
voltage 


If = IOA 


2.5 


V 



* Pulsed : pulse duration = 300 jjls, duty cycle = 1 .5% . 



300 



mm 



MULTiEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 50 is a silicon multlepitaxial planar NPN transistor in modified Jedec 70-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 


Collector-base voltage (1 ^=0) 


200 


V 


VCFO 


Collector-emitter voltage (1 b=0) 


125 


V 


Vebo 


Emitter-base voltage ( 1 c= 0) 


10 


V 


In 


Collector current 


70 


A 


'cm 


Collector peak current (t p=1 ms) 


100 


A 


Ir 


Base current 


20 


A 


Pm, 


Total power dissipation at Tease -25 °C 


350 


W 


Ts,n 


Storage temperature 


-65 to 200 


°C 


T) 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




r^ x4.0r4.09 




TO-3 



301 



5/80 



BUR50 



THERMAL DATA 



ih j-case 



Thermal resistance junction-case 



max 0.5 °C/W 



ELECTRICAL CHARACTERISTICS(T^ 



= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min.Typ. Max. 


Unit 


IcBo Collector cutoff 
current (Ie=0) 


VcB=200V 
VcB=200V 
T,333=125°C 


0.2 
2 


mA 
mA 


IcEo Collector cutoff 
current (Ib=0) 


VcE=125V 


1 


mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=7V 


0.2 


mA 


VcEo (sus) *Collector-emitter 
sustaining voltage 


Ic =200mA 


125 


V 


Vebo Emitter-base 
voltage 
(lc = 0) 


Ie =10mA 


10 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


Iq =35A Ib =2A 
1^ =70A Ib =7A 


1 
0.8 1.5 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


1^ =35A Ib =2A 
1^ =70A Ib =7A 


1.8 
1.6 2 


V 
V 


hpE* DC current gain 


Ic =5A VcE=4V 
Ic =50A VcE=4V 


20 100 
15 


- 


Is^ Second breakdown 
collector current 


VcE=20V t=1s 


17.5 


A 


f T Transition frequency 


Ic =1A VcE=5V 
f =1MHz 


10 16 


MHz 



302 



mm 



ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton Turn-on time 

(fig- 2) 


1 c =70A 1 Bi =7A 
Vcc=60V 


0.5 1.2 


lis 


tg Storage time 
(fig. 2) 


Ic =70A Ibi=7A 
Ib2=-7A Vccf=60V 


0.82 2 


lis 


tf Fall time 
(fig- 2) 


0.1 0.5 


lis 


Clamped E^/^ 
Collector current 
(fig- 1) 


V„3 =125V 
L=500|iH 


70 


A 



* Pulsed: pulse duration =300 |is, duty cycle <2% 
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Thermal transient response 



P^ 




1 r 




--- = 




=N^ 


VM 


G-38S 




2 


-LZZ 




=; 




Ffi 




-..::- 


t^ — 


::: 
















--..---.-.-z. 




LrSE 




=: = 




^ z 


th = NR-Rth 


EE:: 


:zzz 




=:: 




— 


■■ll 1 







;:: 




































-.i,i 




,1 


^i 


\"\ 


^i 


^^i^ 








ft 




:; + 


— y 


r^-4 


— ' 


--■S 









Hi 





'■■ 


^. 


iM 


s; 


ii;;;; 




EE- 


^ 


.=-fl 





E- 


=- 


■NM 


^' 


..::::: 






^? 


Ufl 

L 

T 


=1 


::: 




j'^ •> 


\ 












dl 


"^0^ 


\\. 


irO.5 

fa =0.3 




EZl-. 


= E 


e:ee 


'-Ez 


i = ::J 


^' 


fcrO.l 

6 = 0.05 
b=0 


: 






i:._ 


:::: 


t 


\^ 










. 
















...1 



DC current gain 











1 










































- 








1 






































^ 


























..^ 


\ 


s 




"T25"'C 










^ 






""■^30T 










"^ 






























s 


s. 


























t 




















VCE = 


1 










« 6 


8 2 




A 6 




2 




4 


6 e 



10-5 ,0-* 10-3 ,0-2 10-' r(sec) 



Collector-emitter saturation voltage 

G-3912 



VcE(sat) 






























r- 


^ 


' 




r~ 


(V) . 












































































































































































\ 








































\ 








































\ 










































V 








































N 


V 


C = 70A 
















^ 
















X 


N^ 
























1 












•s.* 




^ 
























\ 


























"" 










\ 






k^OA 






























\ 




















— ^ 








r- 


-J 




p— 








S^aoA 






































V 


^ 
































VjOA 





















































































































Collector-emitter saturation voltage 

G-39I3 



VCE(sat) 
(V) 



























































hpE=10 


















































































1 




























Jl 




























Hi 




























If 




























U 






-aooc— 


- 


-^ 














HI 






25°C-~H 


_.. 




\ 












III 






125''C-J 


-. 




\ 










i 


U 














^ 


\ 


\ 






/ 


1 


1 
















^ ""^ 




\ 


. 





/ 


















\^ 


\ 




J^ 


J 






















N 


A 


fA 
























A 


{/ 


^ 






















^^ 


j^ 






















m 


" 


^^^ 


























— 1 













2 A 6 8 Iq (A) 



IC(A) 



304 



Base-emjtter saturation voltage 



(V) 

























~T 


NUj 


























iZi 




l^f 


■E 


= 10 


1 
















Aw 


























A/ 


























2f 
























/ 


fi 
























y/ 


























^j/ 


























r 






















> 
















- -SOT 






, e' 


^ 






















^' 


:.'- 


\/ 










^ 






■1 ■ 








r'' 


















25»C 






^' 




















- IZS'C 



















































































































































2 A68 2 A68 2 A68 

10-' 1 10 Ic (A) 



Saturated switching characteristics 

„ G-3915 



t ° 


























' 




(/JS)6 




























































































N 


V 
































S 


s 


s 
































^s 


'^\U 


^ 














^cc =6° 


























































hFE=10 
Tease = 25-^ 


























6 
























^l 
























/ 






















/ 


/ 








^ 


s., 














X 


y 
















V 


k 


s, 


•^^ 


ton ^ 


^ 












10-' 




^ 




h 


- 


^ 




tf 




















— 


r 


— 


— 











— 


— 


— 






6 B 2 ^ 6 a 

10 lc(A) 



Saturated switching characteristics Transition frequency 

























































































^. 


































^ 




-» 






























^^^ 




























■ts ^ 


s. 












vcc^eo 

K -in 


^ 














s 


\ 










Tease = 


125«C 


















\ 


S 


S 


\ 
























































\ 




























/ 


























/ 






\ 




















/ 








> 


^ 














y 


/• 










^ 


S 


s 








ton 


^ 


















■v 


^ 


s, 


5H 






— 


- 


- 


- 


L" 




















tf 















(MHz) 







n 




■^ 






1 


























VcE=5V 




























■ f=1MH2 
















- 


































































































N, 












^ 












^ 


^^ 








s 














X 


^ 














s 


s 






^ 


^* 






















V 


y 




























^ 












































































































L_ 





U 6 8 

Ic (A) 



A 5 8 

Ic (A) 



305 



BUR50 



Collector-base capacitance 



CCBO 
(pF) 



































G- 


3S 


17 










































8 






































































































































































































' 
















































































1 




*>i 












































































8 


















































^N 




























6 
































































































"V 












































r- 




*« 


fc»^ 








































^ 












2 









































2 A68 2 A68 2 A6I 

1 . 10 10^ Vqb (V ) 



Clamped reverse bias safe 
operating areas 



IC 8 

( A ) & 





= 


E 










= 


= : = 






= 


= = 


:::: 
































































































































































































































































































































































































































































































































































SEE TEST CIRCUIT OF FIG. 1 
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Fig. 1 - Clamped Eg^ test circuit 



Fig. 2 — Switching times test circuit 
(resistive load) 



TEST CONDITIONS:- 
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tp =adjusted for 
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MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 51 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 



ABSOLUTE MAXIMUM RATINGS 



'CEO 
^EBO 



'CM 



stg 



Collector-base voltage (I e = 0) 

Collector-emitter voltage (I b=0) 

Emitter-base voltage ( I c= 0) 

Collector current 

Collector peak current (t p=1 ms) 

Base current 

Total power dissipation at T^ase-^S^C 

Storage temperature 

Junction temperature 



300 
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200 
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V 


60 


A 


80 


A ^ 
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A A 


350 


W 


-65 to 200 
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INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 
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THERMAL DATA 



th j-case 



Thermal resistance junction-case 



max 0.5 °C/W 



ELECTRICAL CHARACTERISTICS(T^33^==25°Cunless otherwise specified] 




Rarameter 


Test conditions 


IVIin. 


Typ. iViax. 


Unit 


'CBO 


Collector cutoff 
current (Ie=0) 


VcB=300V 
VcB=300V 

T,333=125°C 


0.2 
2 


mA 
mA 


'ceo 


Collector cutoff 
current (Ib=0) 


VcE=200V 


1 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=7V 


0.2 


mA 


^CEO (sus 


*Collector-emltter 
sustaining voltage 


Ic =200mA 


200 


V 


Vebo 


Emitter-base 
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(lc=0) 
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Collector-emitter 
saturation voltage 
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>> 
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II 11 
CJl N> 
>> 
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0.9 1.5 


V 
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Base-emitter 
saturation voltage 


1 c =30A 1 B =2A 
1^. =50A Ib =5A 
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1.55 2 


V 
V 


hpE* 


DC current gain 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton Turn-on time 
(fig- 2) 


1 c =50A 1 Bi =5A 
Vcc=100V 
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(fig- 2) 


1 c =50A 1 Bi =5A 
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Thermal transient response 
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Base-emitter saturation voltage 



Saturated switching characteristics 
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Fig. 1 —Clamped Eg^test circuit 



Fig. 2 — Switching times test circuit 
(resistive load) 



TEST CONDITIONS: 
7V5t|-VBB I >2V 

Ic/'b =10 

tp =adjusted for 
nominal \q 

Rbb ^'^ 




500 ^iH 



it^clamp 



TEST CONDITIONS: 
Vcc =ioov 



RC = 
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INPUT PULSE 
pulse width =lOjus 
tritf ^ 50ns 
duty cycle =T/o 
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MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 52 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use In switching and linear applications In military and indu- 
strial equipment. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (i e = 0) 
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Collector-emitter voltage (1 b=0) 
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THERMAL DATA 


^th j-case "Thermal resistance junction-case 


max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS(T^33^ = 25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin.Typ. IVIax. 


Unit 


IcBo Collector cutoff 
current (Ie=0) 


VcB=350V 
VcB=350V 
T,33,=125°C 


0.2 
2 


mA 
mA 


■ ceo Collector cutoff 
current (Ib=0) 


VcE=250V 


1 


mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=7V 


0.2 


mA 


Vqeg (sus) *Collector-emitter 
sustaining voltage 


Ic =200mA 


250 


V 


Vebo Emitter-base 
voltage 
(lc = 0) 


Ie =10mA 


10 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


iVIin. Typ. IVIax. 


Unit 
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(fig. 2) 
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Clamped Eg^^ 
Collector current 
(fig. 1) 


Vc.amo=250V 
L=500|iH 


40 


A 



'Pulsed: pulse duration = 300 iis, duty cycle ^2% 



Safe operating areas 



Derating curves 



(A ) 2 



10-'. 































































ICMA 



X P\ 


UL 


5ED 


PU 


-SE 


IS 


MION» 


M 


s - -j-j- 


U MAX CON 






= 


-5i5 


:=X)0^: 






^ 1 


, 1 






*s 




rtr^ t 














t 4 


\ms ^ 






D( 


^OF 


'EF 


1 1 1 
?ATK> 


T 


V 


^m 




_ 






3 


= 






— 


^~\ 




== 
















X ^ 




















^ 


1 \ 


















s 








REPE 


Tiir 


f 


^ 




_ 


s 




_ 






^ 


— 






= 




:^ ^L 


1= 


















'l \ ^ 




















1 \ 












































= = ee; 




















1 























8 2 4 6 8 2 A 

10 10^ 250 VcE 



6 8 
(V) 































G 


-3665 














































































































































































































^ 






k 


t^ 


































S 


<: 


>> 


'^ 


,^^^ 

^ 






























s 


V 


'eo 






























s 


s. 


V, 


^ 














5 


















^ 




V 


V, 






























s. 


-^ 


5:^ 


■^ 


■^ 




























V 


''V, 




■V 


^ 




























s 


^^ 


^ 
































Sj 


\^ 




































s 



50 100 150 Tease CC) 



315 



BUR52 



Thermal transient response 
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Fig. 1 - Clamped Eg^ test circuit 



Fig. 2 — Switching times test circuit 
(resistive load) 



TEST CONDITIONS: 
7V^|-Vbb| >2V 
Ic/Ib =10 
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EPITAXIAL PLANAR NPN 



HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 

The BUT13 is a silicon epitaxial planar NPN Darlington transistor with integrated base- 
emitter speed-up diode, mounted in jedec TO-3 metal case. It is particularly suitable as 
output stage in high power, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (Ie = 0) 


600 


V 


VcFO 


Collector-emitter voltage (Ib = 0) 


400 


V 


Vebo 


Emitter-base voltage dc = 0) 


10 


V 


Ic 


Collector current 


28 


A 


'cm 


Collector peak current (tp = 10ms) 


35 


A 


Ib 


Base current 


6 


A 


P,o, 


Total power dissipation Tease ^ 25° C 


175 


W 


Tst. 


Storage temperature 


-65 to 200 


°c 


Ti 


Junction temperature 


200 


°c 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 






g^max 


11.7 . 
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BUT13 



THERMAL DATA 



Rth j- 



Thermal resistance junction-case 



°C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 




Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


IcEv Collector cutoff 

current (Vbe = -1-5V) 


VcE = 600V 
VcE = 600V 


Tease = 100°C 


100 
2 


MA 
mA 


'ceo Collector cutoff 
current (Ib = 0) 


VcE = 400V 


1 


mA 


Iebo* Emitter cutoff 
current (Ic =0) 


Veb = 2V 


175 


mA 


VcEO(sus') Collector cutoff 
sustaining voltage 


Ic = 100mA 


400 


V 


VcE(sat) * Collector-emitter 
saturation voltage 


Ic = 10A 
Ic = 18A 
lc=22A 
Ic = 28A 


Ib = 0.5A 
Ib = 1.8A 
Ib=2.2A 
Ib = 5.6A 


2 

2.5 
3 
5 


V 
V 
V 
V 


VBECsat)"" Base-emitter 

saturation voltage 


Ic = 10A 
lc-18A 
lc = 22A 


Ib =0.5A 
Ib= 1.8A 
Ib=2.2A 


2.5 

3 

3.3 


V 
V 
V 


hpE DC current gain 


lc = 10A 
lc = 18A 


VcE = 5V 
VcE =^ 5V 


30 
20 


V 
V 


Vp Diode forward voltage 


If = 22A 


4 


V 



RESISTIVE SWITCHING TIMES 



ton 


Turn-on time 


Vcc=250V lc = 
Ibi =0.5 a 
VBE(off) = -5V 


= 10A 


0.35 0.6 


MS 


ts 


Storage time 


0.8 1.5 


MS 


tf 


Fall time 


0.25 0.6 


MS 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


INDUCTIVE SWITCHING TIMES 


tg Storage time 


Vciamp = 250V lc = 10A 
Ibi0.5A; VBE(off) = -5V 


0.8 1.5 


MS 


tf Fall time 


0.08 0.5 


jUS 


ts Storage time 


Vciamp = 250V lc=20A 
Ibi=2A; VBE(off) = 5V 


0.8 1.5 


/is 


tf Fall time 


0.35 0.7 


MS 



Pulsed: pulse duration = 300 Ms, duty cycle = 1.5%. 
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DC current gain 



Collector-emitter saturation voltage 
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BUT13P 



EPITAXIAL PUNAR NPN 



HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 

The BUT13P is a silicon epitaxial planar NPN Darlington transistor with integrated base-emit- 
ter speed-up diode, mounted in SOT-93 plastic package. 
It is particularly suitable as output stage in high power, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 



^CBO 


Collector-base voltage (Ie = 0) 


600 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400 


V 


Vebo 


Emitter-base voltage (1^ = 0) 


10 


V 


Ic 


Collector current 


28 


A 


'cm 


Collector peak current (tp = 10 ms) 


35 


A 


Ib 


Base current 


6 


A 


Ptot 


Total power dissipation Tease ^ 25°C 


150 


W 


Tstg 


Storage temperature 


-65 to 175 


°C 


Ti 


Junction temperature 


175 


°c 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



R1 TYP. 10012 
R2TYP.350^ 



Dimensions in mm 



Collector connected to tab. 




(sIm. to TO-ZIS) SOT-93 
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THERMAL DATA 



^th j-case 



Thermal resistance junction-case 



°C/W 



ELECTRICAL CHARACTERISTICS (Tcase= 25°C unless otherwise specified) 



Parameter 


Test conditions 
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Typ. 


Max. 


Unit 
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= 100°C) 
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Collector cutoff 
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1 
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1 * 
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Emitter cutoff 
current (lc= 0) 


Veb= 2V 
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* Col lector-emitter 
sustaining voltage 


lc = 100 mA 
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Collector-emitter 
saturation voltage 


lc= 10A 
lc= 18A 
lc=22A 
lc= 28A 


Ib=0.5A 
Ib= 1.8A 
Ib=2.2A 
Ib= 5.6A 
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Base-emitter 
saturation voltage 
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OOO CM 
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Ib= 2.2A 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. 


Typ. 


Max. 


Unit 



RESISTIVE SWITCHING TIMES 



ton Turn-on time 


Vcc= 250V 
lc= 10A 
Ibi=0.5A 
VBE(off)= -5V 




0.35 


0.6 


MS 


ts Storage time 
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1.5 


lis 


tf Fall time 




0.25 
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MS 



INDUCTIVE SWITCHING TIMES 
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* Pulsed: pulse duration = 300 Ms, duty cycle = 1 .5% 
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MULTIEPITAXIAL PLANAR NPN 



iwr 



HIGH CURRENT POWER SWITCH 

The BUV20, BUV21 and BUV22 are silicon multiepitaxial planar NPN transistor in Jedec 
TO-3 metal case, intended for use in switching and linear applications in military and in- 
dustrial equipment. 



ABSOLUTE MAXIMUM RATINGS 


BUV20 


BUV21 


BUV22 


VcBO 


Collector-base voltage (1^ = 0) 


160V 


250V 


300V 


VcER 


Collector-emitter voltage (Rbe = lOOn) 


150 V 


240V 


290V 


VcEX 


Collector-emitter voltage (Vqe =" -1.5V) 


160 V 


250V 


300V 


VPPO 


Collector-emitter voltage (Ib = 0) 


125V 


200V 


250V 


Vfbo 


Emitter-base voltage dc =^0) 


7V 


7V 


7V 


'c 


Collector current 


50A 


40A 


40A 


'cm 


Collector peak current 


60A 


50A 


50A 


Ib 


Base current 


10A 


8A 


8A 


P,o, 


Total power dissipation at T^ase < 25°C 




250W 




Tst. 


Storage temperature 


- 


65 to 200° C 


fi 


Junction temperature 




200° C 





INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




v4i>j4p9 





8 7 max 


n.7 , 
























^ 




'■, 



TO-3 



S35 
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BUV20 
BUV21 
BUV22 



THERMAL DATA 



'th j-case 



Thermal resistance junction-case 



max. 0.7 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 




Parameter 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


'ceo Collector cutoff 


for BUV20 VcE = 100V 






3 


mA 


current (Ib =0) 


for BUV21 VcE = 160V 






3 


mA 




for BUV22 Vce = 200V 






3 


mA 


'cEx Collector cutoff 


VcE = VcEX 










current (Vbe = -''-5A) 


for BUV20 






3 


mA 




for BUV21 






3 


mA 




for BUV22 






3 


mA 




at Tease = 125°C 












for BUV20 






12 


mA 




for BUV21 






12 


mA 




for BUV22 






12 


mA 


Iebo Emitter cutoff 


Veb = 5V 






1 


mA 


current dc = 0) 












VcEO(sus) Collector-emitter 


lc= 200mA L = 25mH 










sustaining voltage 


for BUV20 


125 






V 


{Ib = 0) 


for BUV21 


200 






V 




for BUV22 


250 






V 


V(BR)EBO Emitter-base 


JE =50mA 


7 






V 


breakdown voltage 












(lc=0) 












VcE(sat)* Collector-emitter 


for BUV20 










saturation voltage 


lc=25A Ib = 2.5A 




0.3 


0.6 


V 




lc=50A Ib = 5A 




0.7 


1.2 


V 




for BUV21 












lc = 12A Ib = 1.2A 




0.2 


0.6 


V 




lc=25A Ib = 3A 




0.9 


1.5 


V 




for BUV22 












lc = 10A Ib=1A 




0.2 


1 


V 




lc=20A Ib = 2.5A 




0.5 


1.5 


V 


VBE(sat)* Base-emitter 


for BUV20 










saturation voltage 


lc=50A Ib = 5A 
for BUV21 




1.4 


2 


V 




lc=25A Ib = 3A 




1.2 


1.5 


V 




for BUV22 












lc=40A Ib = 4A 




1.2 


1.5 


V 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


hpF* 


DC current gain 


for BUV20 














VcE = 2V 


Ic =25A 


20 


60 


_ 






VcE = 4V 


Ic =50A 


10 




_ 






for BUV21 














VcE = 2V 


lc = 12A 


20 


60 


_ 






VcE = 4V 


Ib = 25A 


10 




— 






for BUV22 














VcE = 4V 


lc = 10A 


20 


60 


_ 






VcE=4V 


Ic =20A 


10 




— 


fy 


Transition frequency 


VcE = 15V 
f = 10MHz 


Ic =2A 


8 




MHz 


ton 


Turn-on time 


for BUV20 














Ic =50A 


Ib = 5A 




1.5 


MS 






for BUV21 














Ic = 25A 


Ib=3A 




1.2 


jUs 






for BUV22 














lc = 20A 


Ib = 2.5A 




1.3 


MS 


tf 


Fall time 


for BUV20 














Ic = 50A 


Ibi=-Ib2=5A 




0.3 


MS 






for BUV21 














Ic =25A 


1bi=-Ib2=3A 




0.4 


MS 






for BUV22 














lc=20A 


Ibi=-Ib2=2.5A 




0.5 


MS 


ts 


Storage time 


for BUV20 














Ic = 50A 


Ibi=-Ib2=5A 




1.2 


MS 






for BUV21 














Ic =25A 


•Bl=-iB2=3A 




1.8 


MS 






for BUV22 














lc=20A 


Ibi=-Ib2=2.5A 




2 


MS 



* Pulsed, pulse duration = 300 Ms, duty cycle < 2%. 
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BUV23 
BUV24 
BUV2S 



MULTIEPITAXIAL MESA NPN 



POWER SWITCH 



The BUV23, BUV24 and BUV25 are silicon multiepitaxial mesa NPN transistors in Jedec 
TO-3 metal case, intended for use in power switching applications in military and industrial 
equipments. 



ABSOLUTE MAXIMUM RATINGS 


%B|^23 


BUV24 


BUV25 


VcBO 


Collector-base voltate (Ie = 0) 


^' 400V 


450V 


500V 


VcER 


Collector -emitter voltage {R^^ = lOOH) ,„, 


390V 


440V 


500V 


VcEX 


Collector-emitter voltage (V^^ = -I.BVf 


400V 


450V 


500V 


VcEO 


Collector-emitter voltage (Ig = 0) 


325V 


400V 


500V 


Vebo 


Emitter-base voltage {\q = 0) 


7V 


7V 


7V 


Ic 


Collector current 


30A 


20A 


15A 


'cm 


Collector peak current (tp = 10ms.) 


40A 


30A 


20A 


■b 


Base current 


6A 


4A 


3A 


Ptot 


Total power dissipation at Tease ^ 25° C 




250W 




"'"stg 


Storage temperature 




-65 to 200°C 


Tj 


Junction temperature 




200° C 





INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




TO-3 



10/82 
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THERMAL DATA 



f^th j-case Thermal resistance junction-case 



max. 0.7 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcEo Collector cutoff 
current (Ib = 0) 


VcE = 260V for BUV23 
VcE = 320V for BUV24 
VcE = 400V for BUV25 


3 
3 
3 


mA 
mA 
mA 


'cEx Collector cutoff 

current (Vbe= -1.5V} 


VcE = VcEX 
Teaserl^25°C 

VcE - VcEX 


3 
12 


mA 
mA 


'ebo Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcE(sat) * Collector-emitter 
saturation voltage 


for BUV23 

lc=8A Ib = 1.6A 

lc = 16A Ib = 3.2A 

for BUV24 

lc=6A Ib = 1.2A 

lc = 12A Ib=2.4A 

for BUV25 

lc=4A Ib = 0.8A 

lc=8A Ib = 1.6A 


0.2 0.8 
0.35 1 

0.15 0.6 
0.3 1 

0.2 0.6 
0.6 1 


V 
V 

V 
V 

V 
V 


VBE(sat) * Base-emitter 

saturation voltage 


for BUV23 

lc = 16A Ib = 3.2A 

for BUV24 

Ic = 12A Ib = 2.4A 

for BUV25 

lc=8A Ib = 1.6A 


1.15 1.5 
1 1.15 
1.2 1.5 


V 
V 
V 


VcEO(sus*) Collector-emitter 
sustaining voltage 


lc= 200mA L = 25mH 
for BUV23 
for BUV24 
for BUV25 


325 
400 
500 


V 
V 
V 


V(BR)EBCD Emitter-base 

breakdown voltage 
(lc=0) 


Ie = 50mA 


7 


V 


hpE* DC current gain 


VcE = 4V for BUV23 

Ic =8A 

Ic = 16A 

VcE = 4V for BUV24 

lc = 6A 

Ic = 12A 

VcE = 4V for BUV25 

lc=4A 

lc = 8A 


15 60 
8 

15 60 
8 

15 60 
8 


- 



339 



6UV23 
BUV24 
BUV^ 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


fj 


Transition frequency 


VcE = 15V lc=2A 












f = lOMHz 


8 




MHz 




Turn-on tinne 


for BUV23 












lc = 16A Ib = 3.2A 


0.55 


1.3 


Ms 






for BUV24 












lc = 12A Ib=2.4A 


0.6 


1.6 


MS 






for BUV25 












lc=8A Ib = 1.6A 


0.9 


1.8 


MS 


tf 


Fall time 


for BUV23 












Ic = 16A;Ibi =-Ib2=3.2A 


0.26 


1.2 


MS 






for BUV24 












Ic = 12A;Ibi=-Ib2=2.4A 


0.6 


1.4 


MS 






for BUV25 












lc=8A; Ibi =:-Ib2 = 1.6A 


0.9 


1.6 


MS 


ts 


Storage time 


for BUV23 












Ic = 16A;Ibi =-Ib2 = 3.2A 


1.7 


2.5 


MS 






for BUV24 












Ic = 12A;Ibi=-Ib2=2.4A 


1.5 


3 


MS 






for BUV25 












Ic =8A; Ibi =-Ib2 = l-^A 


3.5 


5 


MS 



* Pulsed: pulse duration = 300 ms, duty cycle < 2%. 
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mm 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUV46 is a silicon multiepitaxial mesa NPN transistor in JedecTO-220 plastic package, 
intended for high voltage, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VcES 


Collector-emitter voltage (Vg^ = 0) 


850 


V 


VcEX 


Collector-emitter voltage (V3E - -2-5V) 


850 


V 


VcEO 


Collector-emitter voltage (Ig = 0) 


400 


V 


Vebo 


Emitter-base voltage {1^ = 0) 


7 


V 


Ic 


Collector current 


5 


A 


Ib 


Base current 


3 


A 


Plot 


Total power dissipation at Tease ^ 25° C 


85 


W 


Tstg 


Storage temperature 


-65 to 175 


°C 


Ti 


Junction temperature 


175 


°c 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 
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BUV^ 



THERMAL DATA 



Rth i. 



th j-case 



Thermal resistance junction-case 



max. 1.76 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 




Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


'cEs Collector cutoff 
current (Vbe = 0) 


> > 

o o 

LD LO 
00 00 

II II 

liJ LU 

> > 


Tease = 1 25° C 


100 
1 


iUA 
mA 


'cER Collector cutoff 

current (Rbe = ''Ofi) 


VcE = 850V 
VcE = 850V 


Tease = 125°C 


300 
2 


MA 
mA 


'ebo Emitter cutoff 
current (Ic = 0) 


Veb = 7V 


1 


mA 


VcEO(susl Collector-emitter 
sustaining voltage 


Ic = 100mA 


400 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc=2.5A 
lc = 3.5A 


Ib =0.5A 
Ib = 0.7A 


1.5 
5 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


lc=2.5A 


Ib = 0.5A 


1.3 


V 


ton Turn-time 


lc=2.5A 


Vcc = 150V 
0.5 A 


1 


fJS 


ts Storage time 


3 


MS 


tf Fall time 


0.8 


MS 



Pulsed: pulse duration = 300 Ms, duty cycle = 2%. 
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MULTIEPITAXIAL MESA NPN 



Bivir 

BUV47A 



HIGH VOLTAGE POWER SWITCH 

The BUV47 is silicon multiepitaxial mesa NPN transistor in SOT -93 plastic package. It is 
intended for high voltage, fast switching and industrial applications. 



ABSOLUTE MAXIMUM RATINGS 


BUV47 


BUV47A 


VcBO 


Collector-base voltage (1^ =0) 


850V 


1000 V 


VcFO 


Collector-emitter voltage (Ib =0) 


400V 


450V 


Vebo 


Emitter-base voltage (\q =0) 


7V 


Ic 


Collector current 


9A 


ICM 


Collector peark current (tp < 5ms.) 


15A 


Ib 


Base current 


3A 


'bm 


Base peak current (tp < 5ms.) 


6A 


Ptot 


Total power dissipation at Tease < 25° C 


120W 


Tstg 


Storage temperature 


-65 to 175°C 


Tj 


Junction temperature 


175°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 



- 


15 


2.^^ 




1 




;.' ;' -^ 


-%i 


^:' ...IS 










^) 


( 


0> 


P9 

P 


« 




f ^ 


' 




n 


--^ 






;■;•; 














1 




t-C 


L 


J_ 









zjC 



(sim. to TO-218) SOT-93 
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BUV47 
BUV47A 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max. 1.25 °C/W 



ELECTRICAL CHARACTERISTICS (T. 



: 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'CEX 


Collector cutoff 
current (Vbe= -2.5V) 


VcE = VcBO 
VcE = VcBO 


Tease = 125°C 


0.15 
1.5 


mA 
mA 


'CER 


Collector cutoff 
current (R BE = lOn) 


VcE = VcBO 
VcE = VcBO 


Tease = 125°C 


0.4 
3 


mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb=5V 


1 


mA 


Vebo 


Emitter-base 
voltage (Ic =0) 


Ie=0.05A 


7 


30 


mA 


VcEO(sus) Collector-emitter 
sustaining voltage 
(Ib=0) 


lc=0.2A 
L = 25mH 
for BUV47A 


400 
450 


V 
V 


VcE(sat) 


" Collector-emitter 
saturation voltage 


n o 

II II 

00 CJl 

> > 


Ib = 1A 
Ib=2.5A 


1.5 
3 


V 
V 


^BECsat) 


^ Base-emitter 
saturation voltage 


Ic =5A 


Ib = 1A 


1.6 


V 
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0fM 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton 


Turn-on time 


Resistive load 

lc = 5A Ibi = 1A 
Ib2=-1A Vcc = 150V 


1 


MS 


ts 


Storage tinne 


3 


MS 


tf 


Fall time 


0.8 


MS 


tf 


Fall time 


Inductive load 

Ic = 5A JBi = 1A 
Vbe = -5V Vcc = 300V 
L = 3MH Tj = 100°C 


0.5 


MS 



Pulsed: pulse duration = 300 jUs, duty cycle = 1 .5%. 



Safe operating areas 
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BUY^ 
BUV48A 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE FAST SWITCHING 

The BUV48 is silicon multiepitaxial mesa NPN transistor in SOT-93 plastic package. It is 
intended for high voltage, high current, fast switching and industrial applications. 



ABSOLUTE MAXIMUM RATINGS 


BUV48 


BIV48A 


VcBO 


Collector-base voltage He = 0) 


850V 


1000 V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400V 


450V 


Vebo 


Emitter-base voltage (Ic == 0) 


7V 


Ic 


Collector curre^nt 


15A 


ICM 


Collector peak current 


30A 


Ib 


Base current 


4A 


'bm 


Base peak current 


20A 


Ptot 


Total power dissipation at Tease ^ 25° C 


150W 


Tstq 


Storage temperature 


175°C 


Ti 


Junction temperature 


-65to175°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




2JC 



(Sim. to TO-218) SOT-93 
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THERMAL DATA 



^th j-case 



Thermal resistance junction-case 



°C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'cEx Collector cutoff 


VcE = VcBO 




0.2 


mA 


current (Vbe = 2.5V) 


VcE^VcBO Tease = 125°C 




2 


mA 


Iebo Emitter cutoff 


Veb = 5V 




1 


mA 


current (1^ = 0) 










IcER Collector cutoff 


VcE = VcBO 




0.5 


mA 


current (Rbe = 10^) 


VcE-VcBO Tease = 125°C 




4 


mA 


VcEO(sus* Collector-emitter 


lc = 200mA L=25mH 








sustaining voltage 


for BUV48 


400 




V 


(Ib = 0) 


for BUV48A 


450 




V 


Vebo Emitter-base 


Ie = 0.05A 


7 


30 


V 


voltage (Ic = 0) 










VcE(sat) * Collector-emitter 


lc = 10A Ib = 2A 








saturation voltage 


for BUV48 
lc = 8A Ib = 1.6A 




1.5 


V 




for BUV48A 




1.5 


V 




lc = 15A Ib = 3A 










for BUV48 




5 


V 




lc = 12A Ib = 2.4A 










for BUV48A 




5 


V 


VfiECsat) * Base-emitter 


lc = 10A Ib = 2A 








saturation voltage 


for BUV48 
lc=8A Ib=1.6A 




1.6 


V 




for BUV48A 




1.6 


V 


ton Turn-on time 


Vcc= 150V Vbe = -6V 
Rb2 = 1.5;Ic = 10A{BUV48) 


0.55 


1 


MS 










tg Storage time 


lc = 8A(BUV48A) 

Ibi = -Ib2 = 2A(BUV48) 


1.5 


3 


MS 










tf Fall time 


Ibi=-Ib2 = T6A{BUV48A) 


0.3 


0.8 


MS 



Pulsed: pulse duration = 300 jUs duty cycle = 1.5%. 
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BUW11 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUW11 is silicon multiepitaxial mesa NPN transistors in SOT-93 plastic paci<age. It is 
intended for high voltage, fast switching industrial applications. 



ABSOLUTE MAXIMUM RATINGS 



VcES Collector-emitter voltage (Vbe - 0) 

VcEO Collector-emitter voltage (I3 = 0) 

Ic Collector current 

I CM Collector peak current (tp < 2 msj 

Ib Base current 

Ibm Base peak current (tp < 2 ms.) 

Ptot Total power dissipation at Tease ^ 25° C 

Tstg Storage temperature 

Tj Junction temperature 



850 


V 


400 


V 


5 


A 


10 


A 


2 


A 


3 


A 


100 


W 


65 to 175 


°C 


175 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




(sJm. to TO-218) SOT>^03 
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mm 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max. 1.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameteir 


Test conditions 


Min. Typ. Max. 


Unit 


Ices Collector cutoff 
current (Vbe — 0) 


VcE = 850V 

VcE = 850V Tj = 125°C 


1 
2 


mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb=9V 


10 


mA 


VcEocsus* Collector-emitter 
sustaining voltage 


lc = 100mA L = 25mH 


400 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc=3A Ib=0.6A 


1.5 


V 


Vbe (sat)* Base-emitter 

saturation voltage 


lc=3A Ib=0.6A 


1.4 


V 


ton Turn-on time 


lc=3A Ibi=0.6A 
Ib2=-0.6A 


1 


MS 


ts Storage time 


4 


MS 


tf Fall time 


0.8 


MS 



Pulsed : pulse duration = 300 ms, duty cycle = 1 .5% . 
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BUW11 



Safe operating areas 
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MULTIEPITAXIAL MESA NPN 



SUW12 

WmA 



HIGH VOLTAGE POWER SWITCH 

The BUW12 and BUW12A are silicon nnultiepitaxial mesa NPN transistors in SOT -93 plastic 
package, particularly intended for high voltage, fast switching industrial applications. 



ABSOLUTE MAXIMUM RATING 


BUW12 


BUW12A 


VcES 


Collector-emitter voltage (Vb^ = 0) 


850V 


1000 V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400V 


450V 


Ic 


Collector current 


8A 


'cm 


Collector peak current (tp < 2ms) 


20A 


Ib 


Base current 


4A 


'bm 


Base peak current (tp < 2ms) 


6A 


Ptot 


Total power dissipation at Tease ^ 25°C 


125W 


Tstq 


Storage temperature 


-65 to 175°C 


Ti 


Junction temperature 


175°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




zMZ 



* 



(sim. to TO-218) SOT-93 
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BUW12 
BUW12A 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max. 1.2 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Ices Collector cutoff 
current (Vbe = 0) 


VcE = VcES 

VcE = VcES Tj = 125°C 


1 
3 


mA 
mA 


Iebo Emitter cutoff 
current (1^ = 0) 


Veb = 9V 


10 


mA 


VcEO(sus*) Collector-emitter 
sustaining voltage 


lc = 100mA L = 25mH 


400 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc=6A Ib = 1.2A 


1.5 


V 


VeECsat)"^ Base emitter 

saturation voltage 


lc = 6A Ib = 1-2A 


1.5 


V 


ton Turn-on time 


lc = 6A Ibi = 1.2A 
Ib2 = 1-2A 


1 


MS 


tg Storage time 


4 


MS 


tf Fail time 


0.8 


MS 



Pulsed: pulse duration = 300 Ms, duty cycle = 1 .5%. 
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Safe operating areas 
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BUW32 



MULTIEPITAXIAL MESA PNP 



HIGH VOLTAGE POWER SWITCH 

The BUW 32 is a silicon multipitaxial mesa PNP transistor in Jedec TO-3 metal ca- 
se. It is intended for high voltage, fast switching and Industrial applications. The com- 
plementary NPN type Is the BUW 35. 



ABSOLUTE MAXIMUM RATINGS 



VcES 


Collector-emitter voltage (Vbe=0) 


-450 


V 


VCFO 


Collector-emitter voltage ( 1 b= 0) 


-400 


V 


Vebo 


Emitter-base voltage ( 1 c= 0) 


-7 


V 


In 


Collector current 


-10 


A 


Ir 


Base current 


-5 


A 


Pm, 


Total power dissipation at T^,ase-25°C 


125 


W 


Ts„ 


Storage temperature 


-65 to 200 


°C 


Ti 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



CoHector connected to case 



,.2 6,r^^ 







TO-3 



5/80 
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mm 



THERMAL DATA 



^h j-case Thermal resistance junction-case 



max 1.4 °C/W 



ELECTRICAL CHARACTERISTICS(T^^33 = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ 


IVIax. 


Unit 


'CES 


Collector cutoff 
current (Vbe=0) 


VcE=-450V 


-500 


HA 


'CES 


Collector cutoff 
current (lc=0) 


VcE=-450V 
T,333=125°C 


-3 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=-7V 


-1 


mA 


^CEO (sus) 


*Col lector-emitter 
sustaining voltage 
(Ib=0) 


Ic =-100mA 


-400 


V 


^CE(sat)* 


Collector-emitter 
saturation voltage 


Ic =-5A Ib =-1A 


-1.5 


V 


w * 

^ BE (sat) 


Base-emitter 
saturation voltage 


Ic =-5A Ib =-1A 


-1.5 


V 


hpE* 


DC current gain 


Ic =-1A VcE=-5V 


15 


- 


ton 


Turn-on time 


Ic =-5A Ib =-1A 
Vccf=-250V 


0.75 


^s 


ts 


Storage time 


1^ =.5A Vcc=-250V 
Ibi =-1A Ib2=2A 


3 


Ills 


tf 


Fall time 


0.8 


lis 



* Pulsed: pulse duration = 300 ^s, duty cycle = 1 .5% 
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BUW32 



G-3658 



Safe operating areas 




Derating curves 



Transient thermal response 
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wmn 



DC current gain 



Collector-emitter saturation voltage 
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BUW32 



Saturated switching characteristics 
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Clamped reverse bias 
safe operating areas 



(MS)8 







1 1 




























Vcc =-250V 
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Ib2 =-2Ib1 
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6 -\c (A) 



Clamped Eg /j^ test circuit 



TEST CONDITIONS: 
5V^ |-Vbb| >2V 
•C/'B =5 

2'b1>1-Ib2|^%1 
tp =adjusted for 

nominal 1^ 
RbB= adjusted for 
'B2 




500 /jH 



yZ ^clamp 
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MULTIEPITAXIAL MESA NPN 



BUW34 
BUW35 

mm 



HIGH VOLTAGE POWER SWITCH 

The BUW 34, BUW 35 and BUW 36 are silicon multiepitaxiai mesa NPN transistors in 
Jedec TO-3 metai case. Ttiey are intended for iiigli voitage, fast switcliing appiica- 
tions. 



ABSOLUTE MAXIMUM RATINGS 


BUW34 


BUW35 


BUW36 


VcES 
VcEO 

Vebo 

In 


(Dollector-emitter voltage (Vbe=0) 
Collector-emitter voltage (1 b=0) 
Emitter-base voltage ( 1 c= 0) 
Collector current 


500V 
400V 


800V 

400V 

7V 

10A 


900V 
450V 


'cm 


Collector peak current 
Base current 


15A 
5A 


P,o, 


Total power dissipation at Tcase-25°C 
Storage temperature 
Junction temperature 


125W 

-65 to 200°C 

200°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




m^ 



#:^a:;, I 



TO-3 
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BUW34 
BUW35 
BUW36 



THERMAL DATA 



f^thj 



Thermal resistance junction-case 



max 1.4 °C/W 



ELECTRICAL CHARACTERISTICS (T^33g=25°C unless otiierwise specified) 



Parameter 


Test conditions 


Mln. Typ 


Max. 


Unit 


'cES 


Collector cutoff 


for BUW34 


VcE=500V 




500 


HA 




current (\/q^=0) 


for BUW35 


VcE=800V 




500 


^A 






for BUW36 


VcE=900V 




500 


^lA 






T,33,= 125°C 














for BUW34 


VcE=500V 




3 


mA 






for BUW35 


VcE=800V 




3 


mA 






for BUW36 


VcE=900V 




3 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=7V 






1 


mA 


^CEO (sus) 


*Collector-emitter 


ic =100mA 












sustaining voltage 


for BUW34 




400 




V 




(Ib=0) 


for BUW35 
for BUW36 




400 
450 




V 
V 


\/ ♦ 

VcE(sat) 


Collector-emitter 
saturation voltage 


All types 


Ic =5A 
Ib =1A 




1.5 


V 






for BUW35 


Ic =8A 
1 B =2.5A 




1.5 


V 






for BUW36 


Ic =8A 
1 B =2'.5A 




3 


V 


\/ ♦ 

^BE(sat) 


Base-emitter 
saturation voltage 


All types 


Ic =5A 
Ib =1A 




1.5 


V 






for BUW35 


Ic =8A 
Ib =2.5A 




1.8 


V 






for BUW36 


Ic =8A 
Ib =2.5A 




1.8 


V 


hpE* 


DC current gain 


Ic =1A 


VcE=5V 


15 


- 


ton 


Turn-on time 


Ic =5A 
Ibi=1A 


Vccf=250V 




0.75 


HS 


ts 


Storage time 


Ic =5A 
Ibi=1A 


Vccf=250V 
Ib2=-1A 


3 


^s 


tf 


Fall time 


0.8 


flS 



* Pulsed: pulse duration = 300 jis, duty cycle =1.5% 
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BUW34 
BUW3S 

mmm 



Safe operating areas 
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BUW34 
BUW35 
BUW36 



DC current gain 



Collector-emitter saturation voltage 
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BUW34 
BUW35 
BUW36 



Saturated switching characteristics 

G-3690 
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Saturated switching characteristics 
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Clamped Eg/^ test circuit 



500 ;jH 



TEST CONDITIONS: 
5V>|-Vbb1 >2V 
Ic/Ib =5 

21b1^|->B2|^»B1 
tp = adjusted for 

nominal Ic 
RbB= *<^i^*ted for 
'b2 




Ji^clamp 
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BUW42 



MULTIEPITAXIAL MESA PNP 



HIGH VOLTAGE POWER SWITCH 

The BUW42 is a silicon multiepitaxial mesa PNP transistor in Jed ecTO-3 metal case, intended 
in fast switching applications for high output powers. The complementary JMPN types are 
the 2N6547 and the BUX48. 



ABSOLUTE MAXIMUM RATINGS 



VcES 


Collector-emitter voltage {Vb^ = 0) 


-450 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


-400 


V 


Vebo 


Emitter-base voltage dc = 0) 


-7 


V 


\c 


Collector current 


-15 


A 


'cm 


Collector peak current 


-30 


A 


Ib 


Base current 


-10 


A 


Ptot 


Total power dissipation T^-,s^ <25°C 


150 


W 


Tst. 


Storage temperature 


-65 to 175 


°C 


Tj 


Junction temperature 


175 


°c 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




TO-3 



10/82 
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THERMAL DATA 



f^th j-case Thermal resistance junction-case 



max. 1 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


•cES Collector cutoff 
current (Vbe =0) 


VcE = -450V 
VcE = -450V 
Tease = 100°C 


-1 
-4 


mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb = -7V 


-1 


mA 


VcEO(sus) Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -100mA 


-400 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc=-10A Ib = -2A 
lc=-15A Ib = -3A 
Tease = 100°C 
lc=-10A Ib=-2A 


-1.5 
-5 

-2.5 


V 
V 

V 


VBE(sat) * Base-emitter 

saturation voltage 


lc = -10A Ib = -2A 
Tease = 100°C 
lc=-10A Ib=-2A 


-1.6 
-1.6 


V 
V 


hpE* DC current gain 


Ic = -5A VcE = -2V 
lc=-10A VcE=-2V 


12 60 
6 30 


- 


ton Turn-on time 


Resistive load 
Vcc = -250V 
lc = -10A 
Ibi=-Ib=-2A 


1 


MS 


ts Storage time 


4 


MS 


tf Fall time 


0.7 


Ms 



* Pulsed: pulse duration = 200 ms, duty cycle = 1 .5%. 
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fiUW44 
BUW45 
BUW4e 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The BUW 44, BUW 45 and BUW 46 are multiepitaxial mesa NPN transistors in Jedec 
TO-3 metal case, intended in fast switching applications for high output powers. 



ABSOLUTE MAXIMUM RATINGS 


BUW44 


BUW45 


BUW46 


VcFS 


Collector-emitter voltage (Vbe=0) 


500V 


800V 


900V 


VcFO 


Collector-emitter voltage (1 q= 0) 


400V 


400V 


450V 


Vfbo 


Emitter-base voltage (1 c= 0) 


7V 


Ic 


Collector current 


15A 


'cm 


Collector peak current 


30A 


Ir 


Base current 


10A 


P,o, 


Total power dissipation atTcase-25°C 


175W 


Ts,n 


Storage temperature 


-65to200°C 


Ti" 


Junction temperature 


200°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



CoHector connected to case 




^:::^J.,..:- | 




TO-3 



5/80 
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THERMAL DATA 



^thj-case Thermal resistance junction-case 



max 1 



°C/W 



ELECTRICAL CHARACTERISTICS (T ^333= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


Ices Collector cutoff 
current (Vbe=0) 


forBUW44 Vce=500V 
forBUW45 VcE=800V 
forBUW46 Vce=900V 
T,,33=125°C 
forBUW44 Vce=500V 
forBUW45 VcE=800V 
forBUW46 VcE=900V 


500 
500 
500 

3 
3 
3 


^lA 

ma 
ma 

mA 
mA 
mA 


Iebo Emitter cutoff 
current (lc=0) 


Veb=7V 


1 


mA 


VcEo (sus)*Co"®c*0''-®'^'t*®'' 
sustaining voltage 


Ic =100mA 
for BUW44 
for BUW45 
for BUW46 


400 
400 
450 


V 
V 
V 


^CE(sat)* Collector-emitter 
saturation voltage 


for BUW44 

Ic =10A Ib =2A 
Ic =6A Ib =1A 
for BUW45 and BUW46 

Ic =10A Ib =2A 
Ic =7A Ib =1A 


3 

1.5 

1.5 
1.5 


V 
V 

V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


for BUW44 

1^ =10A Ib =2A 
Ic =6A Ib =1A 
for BUW45 and BUW46 

Ic =10A Ib =2A 
Ic =7A Ib =1A 


1.8 
1.4 

1.8 
1.4 


V 
V 

V 
V 
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ELECTRICAL CHARACTERISTICS{continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton 


Turn-on time 


Ic =10A Ibi=2A 
Vcc=250V 


0.75 


lis 


ts 


Storage time 


Ic =10A Ibi=2A 
Ib2=-2A Vc(j=250V 


3 


jllS 


tf 


Fall time 


0.8 


lis 



* Pulsed: pulse duration = 300 |lis, duty cycle = 1.5% 
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6-3862 



Ic 8 

(A) ' 



10 



10-1 



10- 







"T 


Wt 


fflIM 












— j. — 


d":: 


[\\ — 








IrMAX PULSED. 


^phiii 


i6=>ERATI0Ni 






Ir- MAX CHNT 




"1"! 


^1' 


>js 






* 




Vims 










r^ 


^ 










f\t-rxm \ 
































\ 


























DC C 


IPERATI 


ON \ 


\ 


^r' 














IflLl 


-s 




::: : 










1 HI 
















V V 
















1 1 










♦FOR 
REP 


SINGLE 
ETITIVE 


NON 
PULSl 


^ w 

















_:.._3^ 


^- ^ 














~ 


















C-^ 
















Nji 












BUW4 
BUW4 


/ /C 








*» ~*»D 


11 








6 


i 







2 A68 2 468 

10 10^ 



10^ VcE ( V ) 



368 



mm 



Thermal transient response 



DC current gain 
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Base-emitter saturation voltage 
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Saturated switching 
characteristics 
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BUW45 
BUW46 








































































































1 
















BUW/ 


* 




































1 













TEST CONDITIONS; 

5V> |-Vbb| >2V 

>C/'B =5 

2'bi^|-'b2|>'bi 
t p = adjusted for 

nominal \q 
Rbb= adjusted for 




500 pH 



ij^^clamp 



100 200 



A50 750 VcE(clamp)(V ) 
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BOmO 



MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX10 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 



ABSOLUTE MAXIMUM RATINGS 



VCBO 


Collector-base voltage (1 e = 0) 


160 


V 


VCEX 


Collector-emitter voltage (V be=-1 -SV) 


160 


V 


VCFO 


Collector-emitter voltage (1 b=0) 


125 


V 


VpBO 


Emitter-base voltage ( 1 c=0) 


7 


V 


Ir 


Collector current 


25 


A 


'cm 


Collector peak current (t p=1 ms) 


30 


A 


Ir 


Base current 


5 


A 


P,ot 


Total power dissipation at Tcase-25°C 


150 


W 


Tst, 


Stprage temperature 


-65 to 200 


°C 


'i 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-3 
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THERMAL DATA 



nh j-case 



Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS(T^33g==25°Cunless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


IcEo Collector cutoff 
current (Ib=0) 


VcE=100V 


1.5 


mA 


IcEx Collector cutoff 
current 


VcE=160V VBr=-1.5V 
T,33,=125°C 
VcE=160V" Vbe=-1-5V 


1.5 
6 


mA 
mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=5V 


1 


mA 


VcEo (sus) *Collector-emitter 
sustaining voltage 


Ic =200mA 


125 


V 


Vebo Emitter-base 
voltage 
(lc = 0) 


1 E =50mA 


7 


V 


^cE(sat)* Collector-emitter 
saturation voltage 


1^ =10A Ib =1A 
Ic =20A Ib =2A 


0.3 0.6 
0.7 1.2 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


Ic =20A Ib =2A 


1.6 2 


V 


hpE* DC current gain 


Ic =10A VcE=2V 
Ic =20A VcE=4V 


20 60 
10 


- 


Is/b Second breakdown 
collector current 


VcE=30V t=:1s 
VcE=48V t=1s 


5 

1 


A 
A 


fj Transition frequency 


Ic =1A VcE=15V 
f =10MHz 


8 


MHz 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


IVIin. Typ. Max. 


Unit 


ton 


Turn-on time 

(fig. 2) 


1 ^ =20A 1 B, =2A 
Vcc=30V 


0.5 1.5 


^18 


ts 


Storage time 
(fig. 2) 


Ic =20A Ib,=.|b2=2A 
Vcc-30V 


0.6 1.2 


[IS 


tf 


Fall time 
(fig. 2) 


0.15 0.3 


l^s 


Clamped Eg^ 
Collector current 
(fig-1) 


V„3 =125V 
L=500|iH 


20 


A 



' Pulsed: pulse duration =300 |is, duty cycle < 2% 



Safe operating areas 



Derating curves 
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Thermal transient response 



DC current gain 
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Base-emitter saturation voltage Saturated switching characteristics 
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Saturated switching characteristics Transition frequency 
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Collector-base capacitance 
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Fig. 1 -Clamped Eg^test circuit 



Fig. 2 — Switching times test circuit 
(resistive load) 



TEST CONDITIONS: 
7V^|-Vbb| >2V 
Ic/Ib =10 

tp =adjusted for 
nominal \q 

Rbb^ in 



500 >jH 




clamp 



TEST CONDITIONS: 
Vcc = 30V 

^CC ~^CE(sat) 
'C 

INPUT PULSE 
pulse width =10yjs 
tr;tf :S 50ns 
duty cycle =]Vo 



RC = 



Vcc 

L 

rh 10000 
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MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 11 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 


Collector-base voltage (1 e = 0) 


250 


V 


VcFX 


Collector-emitter voltage (Vbe=-1.5V) 


250 


V 


VCEO 


Collector-emitter voltage (1 b=0) 


200 


V 


Vfbo 


Emitter-base voltage ( 1 c=0) 


7 


V 


Ir 


Collector current 


20 


A 


'cm 


Collector peak current (t p=1 ms) 


25 


A 


Ir 


Base current 


4 


A 


P,n, 


Total power dissipation at Tcase-25°C 


150 


W 


'.,<, 


Storage temperature 


-65 to 200 


°C 


Ti 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Gotlector connected to case 



2&,zt: 




TO*3 
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THERMAL DATA 



^h j-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS(T^333=25°Cunless otherwise specified) 



Parameter 


Test conditions 


IVIin. 


Typ. IVIax. 


Unit 


'ceo 


Collector cutoff 
current (Ib=0) 


Vce=160V 


1.5 


mA 


'CEX 


Collector cutoff 
current 


VcE=250V 
VcE=250V 
T,,33=125°C 


Vbe=-1.5V 
Vbe=-1.5V 


1.5 
6 


mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=5V 


1 


mA 


^CEO (sus) 


*Collector-emltter 
sustaining voltage 


Ic =200mA 


200 


V 


Vebo 


Emitter-base 
voltage 
(lc = 0) 


1 E =50mA 


7 


V 


\/ * 

VcE(sat) 


Collector-emitter 
saturation voltage 


Ic =6A 
Ic =12A 


1 B =0.6A 
Ib =1.5A 


0.3 0.6 
0.6 1.5 


V 
V 


V * 

^BE(sat) 


Base-emitter 
saturation voltage 


Ic =12A 


1 b =1.5A 


1.3 1.5 


V 


hpE* 


DC current gain 


Ic =6A 
Ic =12A 


VcE=2V 
VcE=4V 


20 
10 


60 


- 


u 


Second breakdown 
collector current 


VcE=30V 
VcE=140V 


t=1s 
t=1s 
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ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 
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(fig. 2) 
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Thermal transient response 
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Base-emitter saturation voltage 



Saturated switching characteristics 
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Collector-base capacitance 
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- SEE TEST CIRCUIT OF FIG. 1 
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10' VpoCV) 



Fig. 1 -Qamped Eg^test circuit 



Fig. 2 — Switching times test circuit 
(resistive load) 



500 >jH 



TEST conditions: 

Ic/Ib =8 

tp zadjusted for 
nominal \q 

Rbb-1^ 




StVciamp 



TEST CONDITIONS: 

RC= ^CC -VcE(sat) 

INPUT PULSE 
pulse width =10;lis 
tfvtf $ 50ns 
duty cycle =!•/. 
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MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 11 N is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 


Collector-base voltage (1 ^= 0) 


220 


V 


VoFX 


Collector-emitter voltage (V be=-1 -SV) 


220 


V 


VcFO 


Collector-emitter voltage (1 q= 0) 


160 


V 


VpBO 


Emitter-base voltage (1 c= 0) 


7 


V 


In 


Collector current 


20 


A 


'cm 


Collector peak current (tp= 10 ms) 


25 


A 


Ir 


Base current 


5 


A 


P,n, 


Total power dissipation at T case- 25°C 


150 


W 


T.,n 


Storage temperature 


-65 to 200 


°C 


Ti 


Junction temperature 


200 


"C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-3 
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THERMAL DATA 



'^thj-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (T ^^3^= 25°C unless otherwise specified) 



Parameter 

■ 


Test conditions 


Min.Typ. 


Max. 


Unit 


'ceo 


Collector cutoff 
current (Ib=0) 


VcE=130V 


1.5 


mA 


'CEX 


Collector cutoff 
current 


VcE=220V 
VcE=220V 

Tcase=125°C 


VBr=-1-5V 
Vbb=-1.5V 


1.5 
6 


mA 
mA 


'ebo 


Emitter cutoff 
current (1^= 0) 


Ve^SV 


1 


mA 


^CEO (sus 


* Collector-emitter 
sustaining voltage 


Ic -200mA 
L=25mH 


160 


V 


Vebo 


Emitter-base 

voltage 

(lc=0) 


lE = 50mA 


7 


V 


^CE (sat)* 


Collector-emitter 
saturation voltage 


Ic =8A 
Ic =15A 


CD CD 
II II 

bo bo 
00 > 

> 


0.3 
0.6 


0.6 
1.5 


V 
V 


\/ * 

^ BE (sat) 


Base-emitter 
saturation voltage 


Ic =15A 


Ib =1.88A 


1.4 


1.8 


V 


hpE* 


DC current gain 


Ic =8A 
Ic =15A 


VcE=2V 
VcE=4V 


20 
10 


60 
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l^b 


Second breakdown 
collector current 


VcE=30V 
VcE=140V 


t=1s 
t=1s 


5 
0.15 


A 
A 


fr 


Transition frequency 


VcE=15V 
f =10MHz 


Ic =1A 


8 


MHz 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton 


Turn-on time 
(fig. 2) 


Ic =15A Ibi = 1.88A 
Vcc-30V 


0.4 1.5 
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ts 


Storage time 
(fig. 2) 


Ic =15A Ibi=-Ib2=1.88A 
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0.75 1.5 


flS 
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Fall time 
(fig. 2) 


0.14 0.5 


us 


Clamped E^^ 
Collector current 
(fig.1) 


Vclamo=160V 

L=500|iiH 
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' Pulsed: pulse duration = 300 lis, duty cycle < 2% 



Safe operating areas 



Derating curves 
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Thermal transient response 
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Base-emitter saturation voltage 



Saturated switching characteristics 
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see circuits of 
of fig.1 
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10' V(-p,(V) 



10^ VcE(clamp)(V) 



Fig. 1 -Clamped Eq/k test circuit 



Fig. 2 — Switching times test circuit 
(Resistive load) 



TEST conditions: 

7Vi |-Vbb| >2V 



tp =adjusted for 
nominal Iq 



Res - 1 ^ 



500 jjH 




test 


CONDITIONS: 


vcc 


= 30V 


RC = 


^CC -^CE(sat) 


ic 


INPUT PULSE 


pulse 


width =lO;js 


tr'tf 


^ 50ns 


duty cycle =!•/, 



f 

&] JlOOOO 
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MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 12 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 



ABSOLUTE MAXIMUM RATINGS 



'CBO 
^CEX 



''CEO 



'stg 



Collector-base voltage ( I e = 0) 

Collector-emitter voltage (V be=-1 -SV) 

Collector-emitter voltage (I b = 0) 

Emitter-base voltage ( I c= 0) 

Collector current 

Collector peak current (tp=1 ms) 

Base current 

Total power dissipation at Tj,3gQ<25°C 

Storage temperature 

Junction temperature 



300 


V 


300 


V 


250 


V 


7 


V 


20 


A 


25 


A 


4 


A 


150 


W 


65 to 200 


°C 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 





TO-3 
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THERMAL DATA 



^thj 



Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS(T^333 = 25°Cunless otherwise specified) 



Parameter 


Test conditions 


IVIin. 


Typ. IVIax. 


Unit 


'ceo 


Collector cutoff 
current (Ib=0) 


VcE=200V 


1.5 


mA 


'CEX 


Collector cutoff 
current 


VcE=300V 

Tcase=125°C 

VcE=300V 


Vbe=-1.5V 
Vbe=-1.5V 


1.5 
6 


mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=5V 


1 


mA 


^CEO (sus) 


♦Collector-emitter 
sustaining voltage 


Ic =200mA 


250 


V 


Vebo 


Emitter-base 
voltage 
(lc = 0) 


Ie -50mA 


7 


V 


v * 

^CE(sat) 


Collector-emitter 
saturation voltage 


«c =5A 
Ic =10A 


1 B =0.5A 
Ib =1.25A 


0.22 1 
0.5 1.5 


V 
V 


^ BE(sat) 


Base-emitter 
saturation voltage 


Ic =10A 


Ib =1.25A 


1.231.5 


V 


hpE* 


DC current gain 


Ic =5A 
Ic =10A 


VcE=4V 
VcE=4V 


20 
10 


60 


- 


Ka. 


Second breakdown 
collector current 


VcE=30V 
VcE=140V 


t=1s 
t=1s 


5 
0.15 


A 
A 


U 


Transition frequency 


Ic =1A 
f =10MHz 


VcE=15V 


8 


MHz 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton 


Turn-on time 
(fig- 2) 


1^ =10A 1 Bi =1.25A 
Vcc=150V 


0.28 1 


^18 


ts 


Storage time 
(fig. 2) 


1^ =10A Ibi =1.25A 
Ib2=-1.25A Vcc-150V 


1.45 2 


^IS 


tf 


Fall time 
(fig. 2) 


0.23 0.5 


lis 


Clamped E^^ 
Collector current 
(fig.1) 


V =250V 
L=500|LiH 


10 


A 



'Pulsed: pulse duration =300 |is, duty cycle <2% 



Safe operating areas 



Derating curves 



— 1 1 1 III 
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BUX12 



Thermal transient response 



DC current gain 
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BUX12 



Base-emitter saturation voltage 



Saturated switching characteristics 
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BUX12 



Collector-base capacitance 
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Fig. 1 -Clamped Eg^ test circuit 



Fig. 2 -Switching times test circuit 
(resistive load) 



TEST conditions: 

Ic/Ib =8 



^tp = adjusted for 
nominal Iq 



RBB^in^ 



500 pH 




clamp 



TEST 


CONDITIONS: 


vcc 


= 150V 


RC = 


^CC -^CE(sat) 


'C 


INPUT PULSE 


JDulse 


width =10 >js 


tr'tf 


^ 50ns 


duty cycle =l'/o 
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MULTIEPITAXIAL MESA NPN 



BUX13 



HIGH VOLTAGE POWER SWITCH 

The BUX 13 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VcES 


Collector-emitter voltage (Vbe = 0) 


400 


V 


VcER 


Collector-emitter voltage (Rbe ^10011) 


390 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


325 


V 


Vebo 


Base-emitter voltage (Ic = 0) 


7 


V 


Ic 


Collector current 


15 


A 


•cm 


Collector peak current (tp ^10ms) 


20 


A 


Ir 


Base current 


3 


A 


Ptot 


Total power dissipation at Tease ^25°C 


150 


W 


' stg 


Storage temperature 


-65 to 200 


X 


Ti 


Junction temperature 


200 


X 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 

Collector connected to case 




Dimensions in mm 




37^a 


,. 1^-7 , 




|7max 








a 







TO-3 
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5/80 



BUX13 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


3 = 25°C unless otherwise 


1 specified) 


Parameter 


Test conditions 


Min. Typ. 


IVIax. 


Unit 


Ices Collector cutoff 
current (Vbe = 0) 


VcE = 400V 
VcE = 400V 


Tease = 125°C 


1.5 
6 


mA 
mA 


IcEo Collector cutoff 
current (le = 0) 


VcE = 260V 


1.5 


mA 


Iebo Enriitter cutoff 
current (Ic = 0) 


Veb = 7V 


1 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc= 100mA 


325 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc = 4A 
lc = 8A 


Ib = 0.8A 
Ib= 1.6A 


0.8 
1.5 


V 
V 


Vbe (sat)* Base-emitter 

saturation voltage 


lc = 8A 


Ib= 1.6A 


1.5 


V 


hpE* DC current gain 


lc = 4A 
lc = 8A 


VcE = 4V 
VcE == 4V 


15 
8 


60 


— 


fj Transition 
frequency 


lc= 1A 
f = 10MHz 


VcE=15V 


8 


MHz 


ton Tuxiiion time 


lc = 8A 
Vcc=150V 


Ibi = 1-6A 


1.2 


flS 


ts Storage time 


lc = 8A 

Ib1 = -Ib2 = ' 

Vcc=150V 


I.6A 


2.5 


f^S 


tf Fall time 


1 


MS 



Pulsed: pulse duration = 300/xs, duty cycle =^2%. 
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BttXt4 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUX 14 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications 



ABSOLUTE MAXIMUM RATINGS 



VCES 


Collector-emitter voltage (Vbe = 0) 


450 


V 


VcER 


Collector-emitter voltage (Rbe ^10011) 


440 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400 


V 


Vebo 


Base-emitter voltage (Ic = 0) 


7 


V 


Ic 


Collector current 


10 


A 


'cm 


Collector peak current (tp ^10ms) 


15 


A 


Ib 


Base current 


2 


A 


Ptot 


Total power dissipation at Tease ^25°C 


150 


W 


Tstg 


Storage temperature 


-65 to 200 


°C 


Tj 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




^ 




^M,^ 


Q 




— 







TO-3 
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5/80 



BUX14 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. Typ. 


Max. 


Unit 


>CES 


Collector cutoff 
current (Vbe = 0) 


VcE = 450V 
VcE = 450V 


Tease = 125°C 


1.5 
6 


mA 
mA 


IcEO 


Collector cutoff 
current (Ib = 0) 


VcE = 320V 


1.5 


mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 7V 


1 


mA 


VcEO (sus 


)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc= 100mA 


400 


V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


<< 

coco 

II II 


Ib = 0.6A 
Ib=1.2A 


0.6 
1.5 


V 
V 


Vbe (sat)* 


Base-emitter 
saturation voltage 


lc = 6A 


Ib= 1.2A 


1.5 


V 


hpE* 


DC current gain 


lc = 3A 
lc = 6A 


VcE = 4V 
VcE = 4V 


15 
8 


60 


— 


fl 


Transition 
frequency 


lc= 1A 
f = 10MHz 


VcE = 15V 


8 


MHz 


*on 


Turn-on time 


lc = 6A 
Vcc=150V 


Ibi = 1.2A 


1.4 


flS 


ts 


Storage time 


Ic = 6A Ibi 
Vcc=150V 


= -Ib2= 1.2A 


3 


IXS 


tf 


Fall time 


1.2 


flS 



Pulsed: pulse duration = 300/xs, duty cycle =^2%. 
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MULTIEPITAXIAL PLANAR NPN 




HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 20 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications In military and indu- 
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 



^CBO 


Collector-base voltage (1 e = 0) 


160 


V 


VcEX 


Collector-emitter voltage. (VgE = -1 .5 V) 


160 


V 


VcFO 


Collector-emitter voltage (1 b=0) 


125 


V 


Vebo 


Emitter-base voltage ( 1 c=0) 


7 


V 


Ic 


Collector current 


50 


A 


'cm 


Collector peak current (t p=1 ms) 


60 


A 


Ir 


Base current 


10 


A 


Pm, 


Total power dissipation at Tease -25 °C 


350 


W 


Ts,. 


Storage temperature 


-65 to 200 


°C 


Ti 


Junction temperature 


200 


%; 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions In mm 



Collector connected to case 



10.9 



t^^ 



^t 





26.2" 



A.2 

4.0 




Modified TO-3 
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5/80 



BUX20 



THERMAL DATA 



^h j-case Thermal resistance junction-case 



max 0.5 °C/W 



ELECTRICAL CHARACTERISTICS(T^333 = 25°Cunless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. l\/lax. 


Unit 


IcEo Collector cutoff 
current (Ib=0) 


VcE=100V 


3 


mA 


• cEx Collector cutoff 
current 


VcE=160V Vbe=-1.5V 
T,33,=125°C 
VcE=160V VBr=-1.5V 


3 

12 


mA 
mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=5V 


1 


mA 


VcEo (sus) *Collector-semltter 
sustaining voltage 


Ic =200mA 


125 


V 


^EBo Emitter-base 
voltage 
(lc = 0) 


Ie =50mA 


7 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic =25A 1 B =2.5A 
1^ =50A Ib =5A 


0.3 0.6 
0.55 1.2 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


1^ =50A Ib =5A 


1.35 2 


V 


hpE* DC current gain 


Ic =25A VcE=2V 
Ic =50A VcE=4V 


20 60 
10 


- 


Is/b Second breakdown 
collector current 


VcE=40V t=1s 
VcE=20V t=1s 


1.5 
17.5 


A 
A 


f J Transition frequency 


VcE=15V Ic =2A 
f =10MHz 


8 


MHz 



400 



ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


ton Turn-on time 
(fig- 2) 


1 c =50A 1 BI =5A 
Vcc=60V 


0.4 1.5 


^18 


tg Storage time 
(fig. 2) 


Ic =50A Ibi=5A 
Ib2=-5A Vcc=60V 


0.85 1.2 


^18 


tf Fall time 
(fig. 2) 


0.1 0.3 


|I8 


Clamped Eg^^ 
Collector current 
(fig.1) 


Ve,amp=125V 

L= 500^1 H 


50 


A 



* Pulsed: pulse duration =300 |iis, duty cycle <2% 
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Derating curves 
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BUX^ 



Thermal transient response 
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Collector-emitter saturation voltage 
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BUX20 



Base-emitter saturation voltage 



Saturated switching characteristics 
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Saturated switching characteristics 
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BUX20 



Collector-base capacitance 
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Fig. 1 —Qamped Eg^ test circuit 



Fig. 2 -Switching times test circuit 
(resistive load) 



TEST CONDITIONS: 
7V^|-Vbb| >2V 
Ic/1b =10 

tp =adjusted for 
nominal \q 

Rbb ^1^ 




500 jjh 



i^Vciamp 



TEST 


CONDITIONS: 


vcc 


r 60 V 


Rc = 


^CC -VcE(sat) 


ic 


INPUT PULSE 
pulse width =10 jus 
trrtf :$ 50ns 
duty cycle =l'/o 
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B0X21 



MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX21 is a silicon muitiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications In military and indu- 
strial equipment. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (Ie = 0) 


250- 


V 


VCEX 


Collector-emitter voltage (Ve^ = -1 .5V) 


250 


V 


VcFO 


Collector-emitter voltage (1 b = 0) 


200 


V 


Vfbo 


Emitter-base voltage ( 1 c= 0) 


7 


V 


Ir 


Collector current 


40 


A 


'cm 


Collector peak current (t p=1 ms) 


50 


A 


Ir 


Base current 


8 


A 


P,n, 


Total power dissipation at T^ase -25 °C 


350 


W 


Ts,n 


Storage temperature 


-65 to 200 


°C 


T) 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Coflector connected to case 



10.9 



m 





26,2'"^^ 



4.2 





9 


,11.7 






P 




.•©-■' 


' 'a/'- 


4 




1 


^2.80 


i 



Modified TO-3 
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BUX21 



THERMAL DATA 



^th j-case Thermal resistance junction-case 



max 0.5 °C/W 



ELECTRICAL CHARACTERISTICS(T^33^=25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


IVIax. 


Unit 


^CEO 


Collector cutoff 
current (Ib=0) 


VcE=160V 


3 


mA 


'CEX 


Collector cutoff 
current 


VpF=250V 

Tcase=125°C 

VcE=250V 


Vbe=-1-5V 
Vbe=-1.5V 


3 
12 


mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=5V 


1 


mA 


^CEO (sus) 


♦Collector-emitter 
sustaining voltage 


Ic =200mA 


200 


V 


V.EBO 


Emitter-base 
voltage 
(lc = 0) 


Ie =50mA 


7 


V 


Vqe (sat) * 


Collector-emitter 
saturation voltage 


Ic =12A 
Ic =25A 


Ib =1.2A 
Ib =3A 


0.22 
0.4 


0.6 
1.5 


V 
V 


^BE(sat) 


Base-emitter 
saturation voltage 


Ic =25A 


Ib =3A 


1.2 


1.5 


V 


hpE* 


DC current gain 


Ic =12 
Ic =25 


VcE=2V 
VcE=4V 


20 
10 


60 


- 


's^ 


Second breakdown 
collector current 


VcE=140V 
VcE=20V 


t=1s 
t=1s 


0.15 
17.5 


A 
A 


h 


Transition frequency 


VcE=15V 
f =10MHz 


Ic =2 


8 


MHz 
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ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton Turn-on tin^ie 
(fig- 2) 


1 c =25A 1 Bi =3A 
Vcc=100V 


0.24 1.2 


US 


tg Storage time 
(fig. 2) 


Ic =25A Ibi=3A 
Ib2=-3A Vcc=100V 


1.3 1.8 


US 


tf Fall time 
(tig- 2) 


0.18 0.4 


^s 


Clamped £^^ 
Collector current 
(fig-1) 


Vclamo=200V 

L=500|iH 


30 


A 



* Pulsed: pulse duration =300 ^is, duty cycle <2% 
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Thermal transient response 



DC current gain 
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Base-emitter saturation voltage 
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Collector-base capacitance 
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Qamped reverse bias 

safe operating areas ^.^^^^ 



(A) 



SEE TEST Circuit OFFiG.1 



2^68 2 A 6 L 

1 10 10^ 200 VcE (V) 



Fig. 1 -Clamped Eg/b test circuit 



50 V 

9 



■ji \ 



500 /jH, 



test conditions: 

7V> |-Vbb| > 2V 
>C/>E 



> O^-^ 



Rbb-i-H- 



adjusted for Vr y 
nominal Ir 1^^ ' 



'j^ ^clamp 



i-_. 



Fig. 2 — Switching times test circuit 
(resistive load) 



TEST CONDITIONS: 

Vcc =ioov 



Rc 



- ^CC '^CE(sat) 



ic 

INPUT PULSE 
pulse width = 5^ 
tr«tf ^ 50ns 
duty cycle =!•/• 



^CC 



(^ Jioooc 
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6UX22 



MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 22 is a silicon multlepltaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 



ABSOLUTE MAXIMUM RATINGS 



VCBO 


Collector-base voltage ( 1 e= 0) 


300 


V 


VcFX 


Collector-emitter voltage (V b^=-1 .5V) 


300 


V 


VoFO 


Collector-emitter voltage (1 b=0) 


250 


V 


Vfbo 


Emitter-base voltage ( 1 c=0) 


7 


V 


Ir 


Collector current 


40 


A 


'CM 


Collector peak current (t p=1 ms) 


50 


A 


Ir 


Base current 


8 


A 


P,n, 


Total power dissipation at T^,ase-25°C 


350 


W 


T,„ 


Storage temperature 


-65 to 200 


"C 


Tj 


Junction temperature 


200 


^C 



INTERNAL SCHEMATIC DIAGRAM 
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MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 



10.9 




^^^-A 




26.2"" 
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Modified TO-3 
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BUX22 



THERMAL DATA 



^th j-case Thermal resistance junction-case 



max 0.5 °C/W 



ELECTRICAL CHARACTERISTICS(T. 



= 25 °C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


• ceo Collector cutoff 
current (Ib=0) 


VcE=200V 


3 


mA 


IcEx Collector cutoff 
current 


VcE=300V Vbe=-1-5V 

Tcase=125°C 

VcE=300V Vbe=-1-5V 


3 
12 


mA 
mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=5V 


1 


mA 


^cEo (sus) *Collector-emitter 
sustaining voltage 


Ic =200mA 


250 


V 


V^Bo Emitter-base 
voltage 
(lc = 0) 


Ie =50mA 


7 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic =10A Ib =1A 
1^ =20A Ib =2.5A 


0.2 1 
0.32 1.5 


V 
V 


^BEisat)* Base-emitter 

saturation voltage 


Ic =20A Ib =2.5A 


1.1 1.5 


V 


hpE* DC current gain 


Ic =10A VcE=4V 
Ic =20A VcE=4V 


20 60 

10 


— 


•s/b Second breakdown 
collector current 


VcE=140V t=1s 
VcE=20V t=1s 


0.15 
17.5 


A 
A 


fj Transition frequency 


Iq =2A Vce=15V 
f =10MHz 


10 


MHz 
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ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


t^,^, Turn-on time 
(fig- 2) 


Ic =20A Ibi=2.5A 
Vcc=100V 


0.22 1.3 


lis 


tg Storage time 
(fig- 2) 


Ic -=20A 1 Bi =2.5A 
Ib2-2.5A Vccf=100V 


1.5 2 


ILIS 


tf Fall time 
(fig. 2) 


0.170.5 


^iS 


Clamped Eg^^ 
Collector current 
(fig-1) 


'.ss^T 


25 . 


A 



' Pulsed: pulse duration =300 jlis, duty cycle < 2% 
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Thermal transient response 
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Base-emitter saturation voltage 



Saturated switching characteristics 
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Collector-base capacitance 
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Fig. 1 — Qamped Eg^j^ test circuit 



Fig. 2 — Switching times test circuit 
(resistive load) 



TEST conditions: 
7V>|-Vbb| ^2V 
Ic/1b=8 

tp =adjusted for 
nominal Ic 

Rbb-i-H- 




500 >jH 



i^Vciarr 



TEST CONDITIONS: 
„ ^CC "^CE(s at) 

Rc= ; 

'c 

INPUT PULSE 
pulse width = 5;js 
tr)tf ^ 50ns 
duty cycle =!•/• 
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MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 40 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (1 e= 0) 


160 


V 


VCEX 


Collector-emitter voltage (V be= -1 .5 V) 


160 


V 


VcFO 


Collector-emitter voltage (1 b=0) 


125 


V 


Vebo 


Emitter-base voltage (1 c= 0) 


7 


V 


'c 


Collector current 


20 


A 


'cm 


Collector peak current (tp=10ms) 


28 


A 


Ir 


Base current 


4 


A 


P,o, 


Total power dissipation at T^ase-^SX 


120 


W 


Ts,. 


Storage temperature 


-65 to 200 


°C 


■'■) 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 





TO-3 
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THERMAL DATA 



th j-case 



Thermal resistance junction-case 



max 1.46 °C/W 



ELECTRICAL CHARACTERISTICS (T ^^^^= 25°C unless otherwise specified) 



Parameter 


Test conditions 


MIn. Typ. Max. 


Unit 


'ceo 


Collector, cutoff 
current (Ib=0) 


VcE=100V 


1 


mA 


'cEX 


Collector cutoff 
current 


VcE=160V Vbe=-1.5V 
T,33,= 125.°C 
VcE=160V Vbe=-1-5V 


1 
5 


mA 
mA 


'ebo 


Emitter-cutoff 
current (lc=0) 


Veb=5V 


1 


mA 


^CEO (sus 


*Collector-emitter 
sustaining voltage 


Ic =200mA 


125 


V 


Vebo 


Emitter-base 

voltage 

(lc=0) 


Ie =50mA 


7 


V 


\/ * 

VCE(sat) 


Collector-emitter 
saturation voltage 


1^ =10A Ib =1A 

1^ =15A Ib =1.88 A 


0.6 1.2 
0.9 1.6 


V 
V 


\/ * 

V BE (sat) 


Base-emitter 
saturation voltage 


1^ =15A Ib =1.88A 


1.7 2 


V 


hpE* 


DC current gain 


Ic =10A VcE=4V 
Iq =15A Vce=4V 


15 45 
8 


- 


's/b 


Second breakdown 
collector current 


VcE=30V t = 1s 
VcE=50V t = 1s 


4 
1 


A 
A 


U 


Transition frequency 


Ic =1A VcE=15V 
f = 10MHz 


8 


MHz 


* Pulsed: pulse duration =300 jis, 


duty cycle <2%. 
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ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton Turn-on time 
(see fig. 2) 


1^ =15A Ibi=1.88A 
Vcc=30V 


0.35 1.2 


lis 


tg Storage time 
(see fig. 2) 


Ic =15AIbi— Ib2 = 1-88A, 
Vcc=30V 


0.85 1 


lis 


tf Fall time 

(see fig. 2) 


0.140.4 


lis 


Clamped E^/^ 
Collector current 
(see fig. 1) 


VCLAMF=125V 

L = 500|nH 


15 


A 



Safe operating areas 



Derating curves 
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Thermal transient response 



DC current gain 
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Base-emitter saturation voltage Saturated switching characteristics 
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Collector-base capacitance 
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CIRCUIT OF FIG.ll 


1 




















i. 
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i 










1.. 



6 8 2 A 6 8 \ 

10 10^ ' 



^CE(clamp)^ 



Fig. 1 — Clamped Eg/^^test circuit 



TEST CONDITIONS: 
7V^|-Vbb| >2V 
Ic/Ib =8 

t p =adjusted for 
nominal \q 






50V 

^500 /jH 

i 

icti-uT, 



ilBI 



^Vciamp 



'i 



Fig. 2 -Switching times test circuit 
(resistive load) 



TEST CONDITIONS: 
Vcc = 30V 

^CC "^CE(sat) 

INPUT PULSE 
pulse width =10^ 
tritf ^;v50ns 
duty cycle =|*/. 
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mm 



MULTJEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX41 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 


Collector-base voltage (1 e = 0) 


250 


V 


VcFX 


Collector-emitter voltage (V be=-1 .6V) 


250 


V 


VcFO 


Collector-emitter voltage (1 b = 0) 


200 


V 


VpBO 


Emitter-base voltage ( 1 c= 0) 


7 


V 


Ip, 


Collector current 


15 


A 


'cm 


Collector peak current (t p=1 ms) 


20 


A 


Ir 


Base current 


3 


A 


P,o, 


Total power dissipation at T(,asQ<25°C 


120 


W 


Ts„ 


Storage temperature 


-65 to 200 


°C 


Ti" 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-3 
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THERMAL DATA 



'^h j-case Thermal resistance junction-case 



max 1.46 °C/W 



ELECTRICAL CHARACTERISTICS(T^333 = 25°Cunless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. 


fVlax. 


Unit 


'ceo 


Collector cutoff 
current (1 b=0) 


VcE=160V 


1 


mA 


'CEX 


Collector cutoff 
current 


VcE=250V 

T,333=125°C 

VcE=250V 


Vbe=-1.5V 
Vbe=-1.5V 


1 
5 


mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=5V 


1 


mA 


^CEO(sus) 


*Collector-emitter 
sustaining voltage 


Ic =200mA 


200 


V 


Vebo 


Emitter-base 
voltage 
("c = 0) 


1 E =50mA 


7 


V 


v * 

^GE(sat) 


Collector-emitter 
saturation voltage 


o o 

II II 

00 CJl 

>> 


1 B =0.5A 
Ib =1A 


0.38 
0.6 


1.2 
1.6 


V 
V 


V * 

^ BE(sat) 


Base-emitter 
saturation voltage 


Ic =8A 


Ib =1A 


1.35 


2 


V 


hpE* 


DCcurrentgain 


o o 

II II 

00 CJ1 

>> 


VcE=4V 
VcE=4V 


15 
8 


45 


- 


u 


Second breakdown 
collector current 


VcE=30V 
VcE=135V 


t =1s 
t =1s 


4 
0.15 


A 
A 


ft 


Transition frequency 


Ic =1A 
f =10MHz 


VcE=15V 


8 


MHz 
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ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


ton Turn-on time 

(fig. 2) 


Ic =8A Ibi=1A 
Vcc=150V 


0.28 1 


lis 


tg Storage time 
(fig. 2) 


lo -8A Ibi=1A 
Ib2=-^A Vccr=150V 


1.2 1.7 


lis 


tf Fall time 
(fig. 2) 


0.25 0.8 


lis 


Qamped E^/^ 
Collector current 
(fig. 1) 


Vc,amo=200V 

L=500|iH 


8 


A 



'Pulsed: pulse duration =300 |is, duty cycle ^2% 



Safe operating areas 



Derating curves 
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Thermal transient response 



DC current gain 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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Collector-base capacitance 
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See circuit 
of fig. 1 
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10 V(-£ (clamp) (V) 



Fig. 1 -Qamped Eg^test circuit 



TEST conditions: 

7V>|-Vbb| ^2V 
'c/Ib =8 

tp =adjusted for 
nominal \q 

Rbb-i-H- 




it^clamp 



Fig. 2 — Switching times test circuit 
(resistive load) 



TEST CONDITIONS: 
Vcc =150V 

^CC "^CE(sat) 



RC = 



If 



INPUT PULSE Ibi 

pulse width =10 jus 
tr)tf ^ 50ns j 

duty cycle =!*/• 
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iUX41ll 



MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX41 N is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se intended for use in switching and linear applications In military and industrial equi- 
pment. 



ABSOLUTE MAXIMUM RATINGS 



'^'cBO 


Collector-base voltage ( 1 e = 0) 


220 


V 


VcEX 


Collector-emitter voltage (V be=-1 -^V) 


220 


V 


VcEO 


Collector-emitter voltage (1 b=0) 


160 


V 


VpBO 


Emitter-base voltage ( 1 c= 0) 


7 


V 


Ir, 


Collector current 


18 


A 


'cm 


Collector peak current (t p=1 ms) 


25 


A 


Ir 


Base current 


3.6 


A 


P,o, 


Total power dissipation at Tj,ase-25°C 


120 


W 


Ts,g 


Storage temperature 


-65 to 200 


°C 


T, 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions In mm 



Collector connected to case 






^7max 


. 11-7 , 






l^max 
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THERMAL DATA 



R,h 



j-case 



Thermal resistance junction-case 



max 1.46 °C/W 



ELECTRICAL CHARACTERISTICS(T, 



=25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IViax. 


Unit 


IcEo Collector cutoff 
current (Ib=0) 


VcE=130V 


1 


mA 


IcEx Collector cutoff 
current 


, VcE=220V Vbe=-1.5V 

Tcase=125°C 

VcE=220V Vbe=-1.5V 


1 
5 


mA 
mA 


Iebo Emitter cutoff 
current (lc=0) 


Veb=5V 


1 


mA 


Vqeo (sus) *Collector-emltter 
sustaining voltage 


Ic =200mA 


160 


V 


V^Bo Emitter-base 

voltage (lc=0) 


Ie =50mA 


7 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


1^ =8A Ib =0.8A 
1^ =12A Ib =1.5A 


0.5 1.2 
0.75 1.6 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


1^ =:12A Ib =1.5A 


1.5 2 


V 


hpE* DC current gain 


Ic =8A Vce=4V 
Ic =12 A VcE=4V 


15 45 
8 


- 


Igyb Second breakdown 
collector current 


VcE=30V t=1s 
VcE=100V t=1s 


4 
0.27 


A 
A 


fj Transition 
frequency 


•c =1A VcE=15V 
f =10MHz 


8 


MHz 
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ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


IVIin. Typ. Max. 


Unit 


ton Turn-on time 
(fig- 2) 


Ic =12A 1 Bi =1.5A 
Vcc=30V 


0.35 1.3 


IIS 


tg Storage time 
(fig. 2) 


Ic =12A 

Ibi=-Ib2=1-5A 

Vccf=30V 


0.85 1.5 


^s 


tf Fall time 
(fig. 2) 


0.14 0.8 


|LIS 


Qamped Eg^^ 
Collector current 
(fig.1) 


VCLAMF=160V 

L=500|iH 


12 


A 



'Pulsed: pulse duration =300 |is, duty cycle <2% 
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Thermal transient response 



DC current gain 
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Base-emitter saturation voltage 



Saturated switching characteristics 
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Collector-base capacitance 
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Fig. 1 -Qamped Eg/^ test circuit 



Fig. 2 — Switching times test circuit 
(resistive load) 



TEST CONDITIONS: 
7VS |-Vbb| >2V 
'c/'b =8 



t p = adjusted for 
nominal 1^ 



'J L ^500 ^H 



I!^U 



ii Vciamp 



TEST CONDITIONS: 

Vcc = 30 V 

^CC -^CE(sat) 
RC= - 

INPUT PULSE 
pulse width =10fis 
tfitf ^ 50ns 
duty cycle =!*/• 
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BUX42 



MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX42 is a silicon multlepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 

ABSOLUTE MAXIMUM RATINGS 



VCBO 


Collector-base voltage (1 e = 0) 


300 


V 


VCEX 


Collector-emitter voltage (V be=-1 -SV) 


300 


V 


VcFO 


Collector-emitter voltage (1 b=0) 


250 


V 


Vfbo 


Emitter-base voltage (lc = 0) 


7 


V 


In 


Collector current 


12 


A 


'cm 


Collector peak current (t p=1 ms) 


15 


A 


Ir 


Base current 


2.4 


A 


P,o, 


Total power dissipation at T^ase-^S^C 


120 


W 


Ts„ 


Storage temperature 


-65 to 200 


°C 


Ti" 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 



26,ff^: „ 




TO-3 
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THERMAL DATA 



•^h j-case Thermal resistance junction-case 



max 1.46 °C/W 



ELECTRICAL CHARACTERISTICS(T^333 = 25°Cunlessotlierwise specified) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


IcEo Collector cutoff 
current (Ib=0) 


VcE=200V 


1 


mA 


IcEx Collector cutoff 
current 


VcE=300V Vbe=-1.5V 
T,33,=125°C 
VcE=300V Vbe=-1-5V 


1 
5 


mA 
mA 


Iebo Emitter cutoff 
current (ic = 0) 


Veb=5V 


1 


mA 


VcEo (sus) *Collector-emitter 
sustaining voltage 


Ic =200mA 


250 


V 


^EBo Emitter-base 
voltage 
(lc = 0) 


1 E =50mA 


7 


V 


^CE(sat)* Collector-emitter 
saturation voltage 


1^ =4A 1 B =0.4A 
1^ =6A Ib =0.75 a 


0.331.2 
0.45 1.6 


V 
V 


^BEisat)* Base-emitter 

saturation voltage 


1^ =:6A Ib =0.75 a 


1.23 2 


V 


hpE* DC current gain 


Ic =4A VcE=4V 
Ic =6A VcE=4V 


15 45 
8 


- 


Is/b Second breakdown 
collector current 


VcE=135V t=1s 
VcE=30V t=1s 


0.15 
4 


A 
A 


f T Transition frequency 


Ic =1A VcE=15V 
f =10MHz 


8 


MHz 
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^mm: 



ELECTRICAL CHARACTERISTICS(continued) 



Parameter 


Test conditions 


IVIin. Typ. IViax. 


Unit 


ton 


Turn-on time 
(fig. 2) 


1^ =6A Ibi =0.75 a 
Vcc=150V 


0.23 1 


^s 


ts 


Storage time 
(fig- 2) 


Ic =6 A Ibi =0.75 a 
Ib2 =-0.75 a Vccf=150V 


1.5 2 


US 


tf 


Fall time 
(fig- 2) 


0.2 1.2 


lis 


Clamped Eg^^^ 
Collector current 
(fig.1) 


Vc,amo=250V 
L=500|iH 




6 


A 



* Pulsed: pulse duration =300 [is, duty cycle ^2% 
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Thermal transient response 



DC current gain 
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Base-emitter saturation voltage 



Saturated switching characteristics 
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Saturated switching characteristics 
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Collector-base capacitance 
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' ' ']0' Vcb(V) 



10^ VcE(clamp)(V) 



Fig. 1 -Clamped Eg^test circuit 



TEST conditions: 

Ic/1b =8 

tp=adjusted for Til 

nominal \q 
Rbb-I-H- 




i^Vciamp 



Fig. 2 —Switching times test circuit 
(resistive load) 



test CONDITIONS: 


VcC ='I50V 


^CC -VcE(sat) 


'- ic 


INPUT PULSE 
pulse width =10 /js 
tr>tf^ 50ns 
duty cycle =1*/. 



? 

i lioooo 
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MULTIEPITAXIAL MESA NPN 



mm 



HIGH VOLTAGE POWER SWITCH 

The BUX 43 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VCES 


Collector-emitter voltage (Vbe = 0) 


400 


V 


VCER 


Collector-emitter voltage (Rbe ^10011) 


360 


V 


VCEO 


Collector-emitter voltage (Ib = 0) 


325 


V 


Vebo 


Emitter-base voltage (Ic = 0) 


7 


V 


Ic 


Collector current 


10 


A 


'cm 


Collector peak current (tp ^10ms) 


12 


A 


Ib 


Base current 


2 


A 


Ptot 


Total power dissipation at Tease ^25°C 


120 


W 


Tstg 


Storage temperature 


-65 to 200 


°C 


Ti 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 







TO-3 



441 



5/80 



BUX43 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1 .46 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


iViin, Typ, 


IVIax. 


Unit 


'CES 


Collector cutoff 
current (Vbe = 0) 


VcE = 400V 

VcE = 400V Tease =1 25 °C 


1 
5 


mA 
mA 


Iqeo 


Collector cutoff 
current (Ib = 0) 


VcE = 260V 


1 


mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 7V 


1 


mA 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc= 100mA 


325 


V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


Ic = 3A Ib = 0.375A 
lc = 5A Ib=1A 


1 
1.6 


V 
V 


Vbe (sat)* 


Base-emitter 
saturation voltage 


lc = 5A Ib=1A 


2 


V 


hpE* 


DC current gain 


Ic = 3A VcE = 4V 
Ic = 5A VcE = 4V 


15 
8 


60 


— 


fr 


Transition 
frequency 


lc= 1A VcE=15V 
f = 10MHz 


8 


MHz 


*on 


Turn-on time 


lc = 5A Ibi = 1A 
Vcc=150V 


1 


fxS 


ts 


Storage time 


lc = 5A Ibi =-Ib2= 1A 
Vcc=150V 


2.2 


/jlS 


tf 


Fall time 


1.2 


fJ.S 



Pulsed: pulse duration = 300/>ts, duty cycle ^2%. 

442 



MULTIEPITAXIAL MESA NPN 



mm 



HIGH VOLTAGE POWER SWITCH 

The BUX 44 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VCES 


Collector-emitter voltage (Vbe = 0) 


450 


V 


VcER 


Collector-emitter voltage (Rbe ^10011) 


440 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400 


V 


Vebo 


Emitter-base voltage (Ic = 0) 


7 


V 


Ic 


Collector current 


8 


A 


ICM 


Collector peak current (tp ^10ms) 


10 


A 


Ir 


Base current 


1.6 


A 


Ptot 


Total power dissipation at Tease ^25°C 


120 


W 


"'"stg 


Storage temperature 


-65 to 200 


°C 


Tj 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




8.7'^»; n.7 



TO-3 
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BUX44 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1 .46 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25X unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ, 


Max. 


Unit 


Iqes 


Collector cutoff 
current (Vbe = 0) 


VcE = 450V 
VcE = 450V 


Tease =1 25 °C 


1 
5 


mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


VcE = 320V 


1 


mA 


• ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 7V 


1 


mA 


VcEO (sus 


Xollector-emitter 
sustaining voltage 
(Ib=0) 


lc= 100mA 


400 


V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = 2A 
lc = 4A 


Ib = 0.25A 
Ib = 0.8A 


1 
2 


V 
V 


Vbe (sat)* 


Base-emitter 
saturation voltage 


lc = 4A 


Ib = 0.8A 


2 


V 


hpE* 


DC current gain 


lc = 2A 
lc = 4A 


VcE = 4V 
VcE = 4V 


15 
8 


45 


— 


fl 


Transition 
frequency 


lc= 1A 
f = 10MHz 


VcE=15V 


8 


MHz 


ton 


Turn-on time 


lc = 4A 
Vcc=150V 


Ib = 0.8A 


1 


fJiS 


ts 


Storage time 


lc = 4A Ibi 
Vcc= 150 V 


= -Ib2 = 0.8A 


2.5 


fJiS 


tf 


Fall time 


1.2 


fxS 



Pulsed: pulse duration = 300/x,s, duty cycle ^2%. 
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MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUX 46 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VcES 


Collector-emitter voltage (Vbe = 0) 


850 


V 


VCER 


Collector-emitter voltage (Rbe ^100) 


850 


V 


VCEO 


collector-emitter voltage (Ib = 0) 


400 


V 


Vebo 


Emitter-base voltage (Ic = 0) 


7 


V 


In 


Collector current 


5 


A 


Ib 


Base current 


3 


A 


•tot 


Total power dissipation at Tease ^25°C 


85 


W 


"'"stg 


Storage temperature 


-65 to 175 


°C 


Ti 


Junction temperature 


■MS 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 







TO-3 
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BUX46 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1 .75 X/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. Max. 


Unit 


•cES 


Collector cutoff 
current (Vbe = 0) 


VcE = 850V 
VcE = 850V 


'case "" * ^^ ^ 


100 

1 


fjiA 
mA 


'CER 


Collector cutoff 
current (Rbe ^lOH) 


VcE = 850V 
VcE = 850V 


Tease =1 25 °C 


300 
2 


/jlA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 7V 


1 


mA 


VcEO (sus 


)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc= 100mA 


400 


V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


Ic = 2.5A 
Ic = 3.5A 


Ib = 0.5A 
Ib = 0.7A 


1.5 
5 


V 
V 


VbE (sat)* 


Base-emitter 
saturation voltage 


Ic = 2.5A 


Ib = 0.5A 


1.3 


V 


ton 


Turn-on time 


Ic = 2.5A 

IbI = -Ib2 = 


Vcc=150V 
0.5A 


1 


^s 


ts 


Storage time 


3 


fMS 


tf 


Fall time 


0.8 


f^S 



Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUX 47 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VcES 


Collector-emitter voltage (Vbe = 0) 


850 


V 


VCER 


Collector-emitter voltage (Rbe ^IOH) 


850 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400 


V 


Vebo 


Emitter-base voltage (Ic = 0) 


7 


V 


Ic 


Collector current 


8.5 


A 


IcM 


Collector peak current (tp ^10ms) 


12 


A 


Ib 


Base current 


3 


A 


Ibm 


Base peak current (tp ^10ms) 


6 


A 


Plot 


Total power dissipation at Tease ^25°C 


107 


W 


Tstg 


Storage temperature 


-65 to 175 


X 


Tj 


Junction temperature 


175 


X 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



CoJIector connected to case 




8. 7'"^' . n.7 



-M 



TO-3 
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BUX47 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1 .4 °C/W 



ELECTR 


ICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. Typ. 


Max. 


Unit 


'CES 


Collector cutoff 
current (Vbe = 0) 


VcE = 850V 
VcE = 850V 


Tease = 125°C 


150 
1.5 


/xA 
mA 


'CER 


Collector cutoff 
current (Rbe ^1011) 


VcE = 850V 
VcE = 850V 


Tease = 125°C 


400 
3 


fjiA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 7V 


1 


mA 


VcEO (sus 


)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc= 100mA 


400 


V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = 6A 
lc = 9A 


Ib=1.2A 
Ib = 3A 


1.5 
3 


V 
V 


VbE (sat)* 


Base-emitter 
saturation voltage 


lc = 6A 


Ib= 1.2A 


1.6 


V 


ton 


Turn-on time 


Ic = 6A 

Ibi = -Ib2 = 


Vcc=150V 
1.2A 


1 


flS 


ts 


Storage time 


3 


MS 


tf 


Fall time 


0.8 


flS 



* Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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MULTIEPITAXIAL MESA NPN 



BtfX4S 

wmm 
mtm 
mtm 



VERY HIGH VOLTAGE POWER SWITCH 

The BUX48 series are multiepitaxial mesa NPN transistors in a Jedec TO-3 metal case, 
particularly intended for switching and industrial applications from single and three-phase 
mains operation. 



ABSOLUTE MAXIMUM RATINGS 


BUX48 


BUX48A 


BUX48B 


BUX48C 


VpFS 


Collector-emitter voltage (Vbe = 0) 


850V 


1000V 


1000 V 


1000 V 


VcFR 


Collector-emitter voltage (Rbe = 10n) 


850V 


1000V 


1000 V 


1000V 


VcFO 


Collector-emitter voltage (Ib = 0) 


400V 


450V 


600V 


700V 


Vfbo 


Emitter-base voltage (1^ =0) 




7V 




\c 


Collector current 




15A 




ICM 


Collector peak current (tp < 5ms) 




30A 




'cp 


Collector peak current non repetitive 
(tp<20ius) 




55A 




Ib 


Base current 




4A 




'bm 


Base peak current (tp < 5ms) 




20A 




Ptot 


Total power dissipation at Tease ^ 25° C 




175W 




T,„ 


Storage temperature 




-65 to 200°C 




Ti" 


Junction temperature 

1 




200° C 





INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




-i 



TO-3 
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BUX48 
BUX48A 
BUX48B 
BUX48C 



THERMAL DATA 



'th j-case 



Thermal resistance junction-case 



°C/W 



ELECTRICAL CHARACTERISTICS (1^ 



■■ 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Ices Collector cutoff 
current (Vbe = 0) 


for BUX48 and BUX48A 

VcE = VcES 
Tease = 125°C 
VcE = VcES 

for BUX48B and BUX48C 

VcE = VcES 
Tease = 125°C 

VcE = VcES 


200 
2 

500 
3 


MA 
mA 
MA 
mA 


IcER Collector cutoff 

current (R BE = lOn) 


VcE = VcES 
Tease = 125°C 
VcE = VcES 


500 
4 


MA 
mA 


'ceo Collector cutoff 
current (Ib — 0) 


for BUX48B 

VcE = VcEO 

for BUX48C 

VcE = VcEO 


1 
1 


mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcEO(sus*) Collector-emitter 
sustaining voltage 


for BUX48 Ic = 200mA 
for BUX48A Ic = 200mA 
for BUX48B Ic = 100mA 
for BUX48C Ic = 100mA 


400 
450 
600 
700 


V 
V 
V 
V 


VcER(susl Collector-emitter 
sustaining voltage 
(RBE = 10a) 


for BUX48B and BUX48C 
L = 2mH Vc,amp = 1000V 
Ic =0.5A 


1000 


V 



450 



BUX«I 
BUX4IA 

mtm 

BUX48C 



ELECTRICAL CHARACTERISTICS (continued) 




Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


VcE(sat) 


* Collector-emitter 


for BUX48 








saturation voltage 


lc = 10A Ib = 2A 


1.5 


V 






lc = 15A Ib=3A 


5 


V 






for BUX48A 










lc=8A Ib = 1.6A 


1.5 


V 






lc = 12A Ib = 2.4A 


5 


V 






for BUX48B and BUX48C 










lc-6A Ib=1.5A 


1.5 


V 






lc=8A Ib=2.5A 


2 


V 






lc = 10A Ib=4A 


3 


V 


^BECsat) 


* Base-emitter 


for BUX48 








saturation voltage 


lc = 10A Ib=2A 
for BUX48A 


1.6 


V 






lc=8A Ib = 1.6A 


1.6 


V 






for BUX48B and BUX48C 










lc=6A Ib = 1.5A 


1.6 


V 






lc = 10A Ib = 4A 


2 


V 


^on 


Turn-on time 
(resistive load) 


for BUX48 

Vcc = 150V lc = 10A 










Ibi =-Ib2 =2A 


1 


MS 






for BUX48A 










Vcc = 150V lc=8A 










I81=-Ib2 = 1.6A 


1 


MS 






for BUX48B and BUX48C 










Vcc=250V lc = 6A 










Ibi=-Ib2 = 1.5A 


0.500 1 


MS 


ts 


Storage time 
(resistive load) 


for BUX48 

Vcc = 150V lc = 10A 










Ibi=-Ib2=2A 


3 


MS 






for BUX48A 










Vcc = 150V lc = 8A 










Ibi=-Ib2 = 1.6A 


3 


MS 






for BUX48B and BUX48C 










Vcc=250V lc=6A 










Ibi =-Ib2 = 1.5A 


1.5 3 


MS 


tf 


Fall time 
(resistive load) 


for BUX48 

Vcc = 150V lc = 10A 










Ibi--Ib2=2A 


0.8 


MS 






for BUX48A 










Vcc = 150V lc = 8A 










•bi =-Ib2 = 1.6A 


0.8 


MS 






for BUX48B and BUX48C 










Vcc-^250V lc=6A 










JBi =-Ib2 = 1-5A 


0.200 0.8 


MS 


* Pulsed: 


pulse duration = 300 jUs, d 


uty cyle-1.5%. 
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BUX48 
BUX48A 
BUX48B 
BUX48C 



Safe operating areas 



I -Area of permissible ope- 
ration during turn-on pro- 
vided Rbe ^ 100^ and 
tp < 0.25 MS 



Safe operating areas 



I -Area of permissible ope- 
ration during turn-on pro- 
vided Rbe ^ 100^ and 
tp < 0,25 jUs 
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MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUX 80 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal case, 
particularly intended for converters, inverters, switching regulators and motor control 
systems applications. 
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mm 



Saturated switching characteristics 



Saturated switching characteristics 
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BUX84 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE SWITCH 

The BUX84, is a multiepitaxial mesa NPN transistor, intended for use in converters inverters, 
switching regulators, motor control systems and switching applications. 
It is mounted in Jedec TO-220 plastic package. 



ABSOLUTE MAXIMUM RATINGS 



VcES 


Collector-emitter voltage (Vbe = 0) 


800 


V 


VcEO 


Collector-emitter voltage (Ib = 0) 


400 


V 


•c 


Collector current 


2 


A 


ICM 


Collector peak current 


3 


A 


Ib 


Base current 


0.75 


A 


'bm 


Base peak current 


1 


A 


Ptot 


Total power dissipation at T^^se "^ 25° C 


40 


W 


Tstq 


Storage temperature 


-65 to 150 


°C 


Ti 


Junction temperature 


150 


°c 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 



10/82 
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THERMAL DATA 



Rth j- 



Thermal resistance junction-case 



max. 2.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25° C unless ohterwise specified) 




Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


'cEs Collector cutoff 
current (Vbe = 0) 


VcE = VcES 
VcE = VcES 


Tj = 125°C 


200 
1.5 


/iA 
mA 


'ebo Emitter cutoff 
current (1^ = 0) 


Veb = 5V 


1 


mA 


VcEO(sus) Collector-emitter 
sustaining voltage 


Ic = 100mA 
L = 25mH 


Ib = 


400 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic =0.3A 
lc = 1A 


Ib = 30mA 
Ib = 0.2A 


1.5 
3 


V 
V 


Vbe (sat)* Base-emitter 

saturation voltage 


lc = 1A 


Ib=0.2A 


1.1 


V 


hpE* DC current gain 


VcE = 5V 


Ic =0.1 A 


50 


-- 


ton Turn-on time 


Ic = 1A 
Ib=0.2A 


Vcc = 250V 
-Ib = 0.4A 


300 500 


ns 


tg Storage time 


1 3.5 


/is 


tf Fall time 


0.1 1.4 


/is 



Pulsed, pulse duration = 300 /is, duty cycle = 1%. 
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BUY18S 



EPITAXIAL PLANAR NPN 



FAST SWITCHING HIGH VOLTAGE POWER 



The BUY 18S is a silicon planar epitaxial NPN transistor in Jedec TO-3 metal case, 
intended for high-voltage switching power applications. 



It is 



ABSOLUTE MAXIMUM RATINGS 



^GBO 
VcEO 
^EBO 

Iq 

'cm 
'cm 
'b 

^tot 
"^stg 



Collector-base voltage (1^ = 0) 

Collector-emitter voltage (\q = 0) 

Emitter-base voltage (Ic = 0) 

Collector current 

Collector peak current (repetitive) 

Collector peak current (t < 1 ms) 

Base current 

Total power dissipation at T^ase ^ 75 °C 

Storage temperature 

Junction temperature 



400 


V 


200 


V 


6 


V 


7 


A 


10 


A 


15 


A 


4 


A 


50 


W 


65 to 175 


°C 


175 


°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-3 



6/77 



466 






THERMAL DATA 



*th j-case 



Thermal resistance junction-case 



max 



2 °C/W 



ELECTRICAL CHARACTERISTICS (T,,3, = 


= 25 °C 


unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


VcB= 200V 
VcB= 200V 


' case 


= 100°C 


10 
2 


^xA 
mA 


V(BR)CB0'' 


' Collector-base 
breakdown voltage 
(Ie = 0) 


Ic = 5 mA 


400 


V 


Vebo* 


Emitter-base 
voltage 

(•c=o) 


Ie = 1 mA 


6 


V 


^CEO (SUS 


*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 20 mA 


200 


V 


^CE (sat)* 


Collector-emitter 
saturation voltage 


Ic = 5A 
Ic = 7A 


Ib = 
"b = 


0.5A 
0.7A 


1 


1 


V 
V 


VbE (sat)* 


Base-emitter 
saturation voltage 


Ic = 5A 
Ic = 7A 


1b = 
Ib = 


0.5A 
0.7A 


1.4 
1.6 


V 
V 


hpE* 


DC current gain 


Ic = 1A 


VcE = 


5V 


20 35 


— 


fl 


Transition frequency 


Ic = 0.5 A 


VcE = 


10V 


30 


MHz 


^CBO 


Collector-base 
capacitance 


Ie = 

f = 1 MHz 


VcB = 


50V 


55 


PF 


••on 


Turn-on time 


Ic = 5A 


Ibi = 


0.5A 


1 


[IS 


toff 


Turn-off time 


Ic = 5A 

'b1 - "'b2 = 


0.5A 




0.3 


1 


>s 


's/b** 


Second breakdown 
collector current 


VcE= 40V 


1 


A 



* Pulsed: pulse duration = 300 |is, duty 
** Pulsed: Is, non repetitive pulse 



cycle = 1 .5 % 
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BUY18S 
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Base-emitter saturation voltage 
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EPITAXIAL PLANAR NPN 



BBY47 

mm 



HIGH VOLTAGE, HIGH CURRENT SWITCH 

The BUY 47 and BUY 48 are silicon epitaxial planar NPN transistors in Jedec TO-39 metal 
case. They are used in high-voltage, high-current switching applications up to 7 A. 



ABSOLUTE MAXIMUM RATINGS 




BUY 47 


BUY 48 


VcBO 


Collector-base voltage (l^ = 0) 




150V 


200V 


VCFO 


Collector-emitter voltage (Ib = 0) 




120V 


170V 


VPBO 


Emitter-base voltage (lc = 0) 




6V 


Ir, 


Collector current 




7A 


'cm 


Collector peak current (repetitive) 




10A 


Ptot 


Total power dissipation at T^mb < 


25°C 


1W 




Tease ^ 


50°C 


low 


Tsto 


Storage temperature 




-65 to 200 °C 


T] 


Junction temperature 




200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-39 
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6/77 



BUY47 
BUY48 



THERMAL DATA 



^th j-case 
^th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



15 °C/W 
175 °C/W 



ELECTRICAL CHARACTERISTICS (T, 



25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. l\/lax. 


Unit 


IcBo Collector cutoff 
current (Ie = 0) 


for BUY 47 

VcB= 80 V 

VcB= 80 V T,,3e=125°C 

for BUY 48 

VcB= 100 V 

VcB= 100 V T,,33=125°C 


10 
1 

10 
1 


PlA 
mA 

fxA 
mA 


V(BR)CBo* Collector-base 

breakdown voltage 
(Ie = 0) 


Ic = 1 mA 

for BUY 47 
for BUY 48 


150 
200 


V 
V 


VcEO(sus)* Collector-emitter 
sustaining voltage 
("b = 0) 


Ic = 20 mA 

for BUY 47 
for BUY 48 


120 
170 


V 
V 


Vebo* Emitter-base 
voltage 
(•c=0) 


Ie = 1 mA 


6 


V 


VcE (sat)* Collector-emitter 
saturation voltage 


Ic = 0.5 A Ib = 50 mA 
1^ = 2 A Ib = 0.2 A 
1^ = 5A Ib = 0.5 A 


0.05 

0.45 
1 


V 
V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


Ic = 0.5 A Ib = 50 mA 
1^ = 2 A Ib = 0.2 A 
1 = 5A Ib = 0.5 A 


0.8 

1.1 
1.5 


V 
V 
V 
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BUY47 
Bi¥48 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


IVIin 


Typ. 


Max. 


Unit 


hpE* 


DC current gain 


Iq 
ic 
"c 


= 50 mA VcE= 5 V 
= 0.5 A VcE= 5V 
= 2A VcE=5V 
= 5A VcE= 5V 


40 
40 
15 


130 
150 
130 
45 




— 


fr 


Transition frequency 


'c 


= 100mA VcE= 10 V 


90 


MHz 


^CBO 


Collector-base 
capacitance 


"e 

f 


= VcB=50V 
= 1 MHz 




45 


80 


PF 


ton 


Turn-on time 


Ibi 


= 5 A Vcc = 40 V 
= -Ib2 = 0.5 A 


1 


^xS 


toff 


Turn-off time 


2 


[IS 



* Pulsed: pulse duration = 300 pis, duty cycle = 1.5% 



Safe operating areas 
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BUY47 

Bum 
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Saturated switching characteristics 



Power rating chart 
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BUY49P 



EPITAXIAL PLANAR NPN 



HIGH VOLTAGE, MEDIUM CURRENT SWITCH 

The BUY49P is a silicon epitaxial planar NPN transistor in JedecTO-126 plastic package. It 
is used in high-current switching applications up to 3A. 



ABSOLUTE MAXIMUM RATINGS 



VCBO 


Collector-base voltage (Ie = 0) 


250 


V 


VCEO 


Collector-emitter voltage (Ib = 0) 


200 


V 


Vebo 


Emitter-base voltage (Ic = 0) 


6 


V 


Ic 


Collector current |f''*'*^'" ^^5,^,.i# 


3 


A 


ICM 


Collector peak current 


5 


A 


Ptot 


Total power dissipation at "^fci^jSil^fiii^^' 


15 


W 


Tstg 


Storage temperature 


-65 to 150 


°C 


Tj 


Junction temperature 


150 


°c 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



2.7". 





(1) Wiihin this region the cross- sectton of the leads js uncontrolled 



TO-126 <SOT-32) 



10/82 
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mmf 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max. 8.33 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


• cBO Collector cutoff 
current (Ie = 0) 


VcB = 200V 


0.1 


MA 


VcBo Collector-base 

breakdown voltage 
(Ie = 0) 


Ic = 100 jUA 


250 


V 


VcEO(sus) Collector-emitter 
sustaining voltage 
(Ib=0) 


lc = 20mA 


200 


V 


Vebo * Emitter-base 

voltage dc = 0) 


Ie = 1mA 


6 


V 


VcECsat) * Collector-emitter 
saturation voltage 


lc-0.5A 


lB = 50mA 


0.2 


V 


VBE(sat) * Base-emitter 

saturation voltage 


lc = 0.5A 


Ib = 50mA 


1.1 


V 


hpE * DC current gain 


Ic = 20mA 
Ic = 20mA 
lc = 0.5A 
Ic = 20mA 
Tease =-55°C 


VcE = 2V 
VcE = 5V 
VcE = 5V 
VcE = 2V 


30 
40 
40 

16 


120 


- 


fy Transition frequency 


Ic = 100mA 


VcE = 10V 


30 


MHz 


CcBO Collector-base 
capacitance 


Ie-0 
f = 1MHz 


VcB = 10V 


50 


pF 


ton Turn-on time 


Ic =0.5A 


Vcc = 20V 
50mA 


0.8 


MS 


toff Turn-off time 


2.5 


MS 



Pulsed: pulse duration = 300 Ms, duty cycle = 1.5%. 
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BUY49S 



EPITAXIAL PLANAR NPN 



HIGH VOLTAGE, MEDIUM CURRENT SWITCH 

The BUY 49S is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
used in high-voltage, high-current switching applications up to 3A. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 


Collector-base voltage (Ie = 0) 


250 


V 


VCFO 


Collector-emitter voltage (1^ = 0) 


200 


V 


VpBO 


Emitter-base voltage {\q = 0) 


6 


V 


Ir 


Collector current 


3 


A 


'cm 


Collector peak current 


5 


A 


Pto, 


Total power dissipation at T^^^ ^ 25°C 


1 


W 




Tease <50°C 


10 


W 


"'"stg 


storage temperature 


-65 to 200 


"C 


Tj- 


Junction temperature 


200 


°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions In mm 



■v\^^|l^<^t!ii^:^<^|i'ji^ 



SM 






, 6.6"^*" 




12.7""" ^ 1 


















''■>tt 


mSit 






v^:0 




P005-B 



w0-m'\ 
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THERMAL DATA 



f^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 15 °C/W 

max 175 °C/W 



ELECTRICAL CHARACTERISTICS (T^^se = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. 


Max. 


Unit 


'CBO 


Collector cutoff 
current (1^ = 0) 


VcB 
VcB 


= 200 V 

= 200 V T,33e=150°C 


0.1 
50 


^A 
fxA 


V(BR) CBO" 


Collector-base 
breakdown voltage 
(Ie = 0) 


Iq 


= 1 00 ^xA 


250 


V 


VqEG (sus)* 


Collector-emitter 
sustaining voltage 
(Ib = 0) 


Iq 


= 20 mA 


200 


V 


Vebo* 


Emitter-base 
voltage 

("c=0) 


Ie 


= 1 mA 


6 


V 


\/ * 
^CE(sat) 


Collector-emitter 
saturation voltage 


'c 


= 0.5 A Ib = 50 mA 


0.2 


V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Iq 


= 0.5 A Ib = 50 mA 


1.1 


V 


hpE* 


DC current gain 


Ic = 20 mA VcE= 5 V 
Ic = 0.5 A VcE= 5V 
Ic = 20 mA VcE= 2V 
Tease = -55°C 


40 

40 80 

16 


— 


fl 


Transition frequency 


Iq 


= 100mA VcE= 10 V 


50 


MHz 


^CBO 


Collector-base 
capacitance 


'e 

f 


= VcB=10V 
= 1 MHz 


30 


PF 


^on 


Turn-on time 


Iq 

Ibi 


= 0.5 A Vcc= 20 V 
= -Ib2 = 50 mA 


0.3 


p.S 


toff 


Turn-off time 


1 


[XS 


Is/b** 


Second breakdown 
collector current 


VCE 


= 50 V 


0.2 


A 



Pulsed: pulse duration = 300 [xs, duty cycle = 1 .5% 
Pulsed: Is, non repetitive pulse 
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BUY48S 



Safe operating areas 
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BUY4SS 



Transition frequency 
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Saturated switching characteristics Power rating chart 
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BUY68 



EPITAXIAL PLANAR NPN 



HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BUY 68 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
used for high-current switching applications and in power amplifiers. The BUY 68 is 
available in 3 hp^ gain bands. 



ABSOLUTE MAXIMUM RATINGS 



VcBO 


Collector-base voltage (1^ = 0) 


100 


V 


VOFR 


Collector-emitter voltage (Rbe— ^^ ^) 


80 


V 


VoFO 


Collector-emitter voltage (Ig = 0) 


60 


V 


Vfbo 


Emitter-base voltage (Iq = 0) 


6 


V 


Ir 


Collector current 


7 


A 


Pto, 


Total power dissipation at T^^^ < 25°C 


1 


W 




Tease < 50°C 


10 


W 


T„g 


Storage temperature 


-65 to 200 


°C 


Ti 


Junction temperature 


200 


"6 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions In mm 



^;^^<^i|liet:ft:='§©^t)^ct^ 



3M 






6.6 "'^^ 




mm 


W'AJ'/O,;.: 


''■p(: 


















... - .. ^ 


'fiSif''. 


■■fe 




t— 








C 




■■>■■-'■'■ 








i:W^i^ 



■y'i:m^^) 



6/77 
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THERMAL DATA 



'th j-case 
''th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 15 °C/W 

max 175 °C/W 



ELECTRICAL CHARACTERISTICS (T, 



25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. Max. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


VcE 


5= 60 V 




1 


piA 


V(BR) CBO* 


Collector-base 
breakdown voltage 
(Ie = 0) 


Iq 


= 1 mA 




100 


V 


^CER (sus)* 


Collector-emitter 
sustaining voltage 
(Rbe = 10^) 


Iq 


= 50 mA 




80 


V 


VqEO (sus)^ 


' Collector-emitter 
sustaining voltage 
(Ib= 0) 


Iq 


= 50 mA 




60 


V 


Vebo* 


Emitter-base 

voltage 

(lc=0) 


Ie 


= 1 mA 




6 


V 


VqE (sat)* 


Collector-emitter 
saturation voltage 


Iq 
Iq 


= 2A 
= 5A 


Ib = 0.2 A 
Ib = 0.5 A 


0.6 

1 


V 
V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Iq 
Iq 


= 2 A 
= 5 A 


Ib = 0.2 A 
Ib = 0.5 A 


1 1.3 
1.2 1.6 


V 
V 


hpE* 


DC current gain 


Iq 
Iq 


= 0.1 A 
= 1 A 


VcE= 1 V 
Group 6 
Group 10 
Group 16 

VcE= 1 V 

Group 6 
Group 10 
Group 16 


40 130 
40 70 
63 110 

100 170 
40 130 250 
40 70 100 
63 110 160 

100 170 250 


— 


fr 


Transition frequency 


Iq 


= 0.5 A 


VcE= 5V 


50 


MHz 


CcBO 


Collector-base 
capacitance 


Ie 
f 


= 

= 1 MHz 


VcB= 10 V 


80 


PF 


ton 


Turn-on time 


Iq 

Ibi 


= 5A 

= -Ib2 = 


Vcc= 20 V 
0.5 A 


0.35 


^iS 


U 


Turn-off time 


0.75 


^XS 



* Pulsed: pulse duration = 300 fxs, duty cycle = 1.5% 
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BUYes 



Safe operating areas 



DC current gain 



(A)' 



lO"!. 



r 








p: 




ni 


1 ULSE 


'ERATinw - 


R 


577 




'.^^ 




1. 


— 


^ 


= = 






= 




a 




x^ 












s 
















s. 












* . 














s 












\lms 
















\ 


^ 








\ 












DC OPE 


RATI 


DN-" 


^ 


S 


S 


N 


*,- 


\ 














— 1 




— 1 




— 






^ — 
















































^ 




























V 


























> 




\ 
























s 


\ 


s 




♦for 

RhPt 


SING 

riTivi 


LE f 
l P 


^0 
UL 


SE 












\ 


s 












— 




— 






— 
































































































































































L_ 











































VcE=iv 1 MINI 






















3 IK 










^l 


GKyy. 


;LJii. 




t"""""^ 


^v 


p 




ll--.!!!!^ 






GROUl 


3 b 






mm 










> 


Lx^ 














^^A 














w 














\ 

















6 8 

VCE (Vi 



2 A68 2 A68 2 ^68 



Collector-emitter saturation voltage 



Base-emitter saturation voltage 



'cemJ 


















— 


^ 


^ 


(V) 
































hFE=10 




















































































i 
























1 














































J 




0.5 




















1 




















i 


/ 






















/ 






















/ 
























.•■' 


















-- 

























ic 

(A) 

































































































hp 


E= 


10 








































































































































































/ 














































































i 








































/ 








































/ 














































































I 








































/ 






































i 








































/ 






































i 


f 






































/ 






































/ 




































^ 


r^ 



























10-^ 



1 \r (A) 



as 1 1.5 VBE(sat) (V) 



482 



Transition frequency 
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BUY68A 
BUY6SB 
BUYNC 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The BUY 69A, BUY 69B, and BUY 69C are silicon multlepitaxial mesa NPN tran- 
sistors in Jedec TO-3 metal case. They are intended for horizontal deflection 
output stage of CTV receivers and high voltage, fast switching and industrial 
applications. 



ABSOLUTE MAXIMUM RATINGS 


BUY 69A 


BUY 69B 


BUY 69C 


VCES 
VCEO 

Vebo 
Ic 
'cm 
Ib 

Ptot 
"'"stg 


Collector-emitter voltage (Vbe = 0) 

Collector-emitter voltage (Ib = 0) 

Emitter-base voltage (Ic = 0) 

Collector current 

Collector peak current (tp ^10ms) 

Base current 

Total power dissipation at Tease ^ 25 °C 

Storage temperature 

Junction temperature 


1000V 
400V 


800V 
325V 

8V 

10A 

15A 

3A 

100W 

65 to 200^ 

200 °C 


500V 
200V 

C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-3 



5/80 
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BUY69A 
BUY69B 
BilYSSC 



THERMAL DATA 



■ith j-. 



Thermal resistance junction-case 



max 1.75 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless 


otherwise 


specified) 


Parameter 


Test conditions 


l\/lin. Typ. 


Max. 


Unit 


Ices 


Collector cutoff 
current (Vbe = 0) 


for BUY69A 
for BUY69B 
for BUY69C 


VcE = 1000V 
VcE = 800V 
VcE = 500V 


1 

1 
1 


mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 8V 


1 


mA 


VcBO 


Collector-base 
voltage (Ie = 0) 


for BUY69A 
for BUY69B 
for BUY69C 


lc= 1mA 
lc = 1mA 
Ic = 1mA 


1000 

800 

500 


V 
V 
V 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc = 100mA 
for BUY69A 
for BUY69B 
for BUY69C 


400 
325 
200 


V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = 8A 


Ib = 2.5A 


3.3 


V 


VbE (sat)* 


Base-emitter 
saturation voltage 


lc = 8A 


Ib = 2.5A 


2.2 


V 


hpE* 


DC current gain 


Ic = 2.5A 


VcE = 10V 


15 


— 


fl 


Transition 
frequency 


Ic = 0.5A 


VcE = 10V 


10 


MHz 


1 * * 

'S/b 


Second breakdown 
collector current 


VcE = 25V 


4 


A 


Ion 


Turn-on time 


Ic =5A 

Ibi = 1A 


VcE = 250V 


0.2 


/xs 
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BUY69A 
BUYeSB 
BUYSSC 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


IVIin. 


Typ. IVIax. 


Unit 


ts 


storage time 


Ic = 5A VcE = 250V 
Ibi = -Ib2 = 1A 


1.7 


flS 


tf 


Fall time 


0.3 


fiS 


tf 


Fall time 


Ic = 8A VcE = 40V 
Ibi = -Ib2 = 2.5A 


1 


flS 



* Pulsed: pulse duration = 300/xs, duty cycle = 1.5% 

** Pulsed: Is, non repetitive pulse 

For characteristics curves see the BUW 34/5/6 series. 
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MULTIEPITAXIAL PUNAR NPN 



D44C1/2/3 
D44C4/S/e 

mmnn 

D44C1fl/11/t2 



LINEAR AND SWITCHING APPLICATIONS 

The D44C1 to D44C12 are silicon multlepjtaxial planar transistors in TO-220 plastic package 
intended for linear and switching applications. 



ABSOLUTE MAXIMUM RATINGS 


D44C 


,„ Sim-i 


D44C 


D44C 






1/2/3 


#1^6 


7/8/9 


10/11/12 


VcES 


Collector-emitter voltage (Vbe = 0) 


40V 


55V 


70V 


90V 


VcEO 


Collector-emitter voltage (Ib = 0) 


aov 


45V 


60V 


80V 


Vebo 


Emitter-base voltage (1^ = 0) 


" 5V 


5V 


5V 


5V 


Ic 


Collector current 




4A 




IcM 


Collector peak current (tp = 10ms| 




6A 




Ptot 


Total power dissipation T^^ < 25° C 
T,n.b<25°C 




30W 
1,67W 




Tstq 


Storage temperature 




-55 to 150°C 




Tj 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 





-^4 




3.e5 i^ 


5^-'-^ I , 










r 


?;55e 


ii|>^ 



rt 



TO-220 
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10/82 



D44C1/2/3 
044C4/5/6 
D44C7/8/9 
D44C10/11/12 



THERMAL DATA 



'th j-case 
'th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max. 
max. 



4.2 
75 



°C/W 

°c/w 



ELECTRICAL CHARACTERISTICS (T^ase = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


Ices Collector cutoff 


VcE = Rated Vces 




10 


/iA 


current (Vbe ~ 0) 










Iebo * Emitter cutoff 


Veb=-5V 




100 


ma 


current (Ic = 0) 










VcEO(sus)i Collector-emitter 


Ic = 100mA 








sustaining voltage 


for D44C1-2-3 


30 




V 




for D44C4-5-6 


45 




V 




for D44C7-8-9 


60 




V 




forD44C10-11-12 


80 




V 


VcECsat)"" Collector-emitter 


lc=1A lB = 50mA 








saturation voltage 


for D44C2-3-5-6-8-9-11-12 
lc = 1A Ib = 0.1A 




0.5 


V 




for D44C1 -4-7-10 




0.5 


V 


VsECsat)* Base-emitter 


lc = 1A Ib = 100mA 




1.3 


V 


saturation voltage 










hpE * DC current gain 


lc = 0.2A VcE = 1V 
lc = 2A VcE = 1V 
forD44C3-6-9-12 


40 
20 


120 


- 




lc = 0.2A VcE==1V 


100 


220 


— 




Ic- 1A VcE= IV 


20 








for D44C2-5-8-1 1 










lc = 0.2A VcE = 1V 


25 








lc=-1A VcE = 1V 


10 








for D44C1 -4-7-10 









* Pulsed: pulse duration = 300 \x%, duty cycle — 2%. 
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MULTIEPITAXIAL PUNAR NPN 



D44H1/D44H2 
044H4/D44H5 
D44H7/D44H8 
D44H10/D44H11 



SWITCHING APPLICATIOIMS GENERAL PURPOSE 

The D44H series are silicon multiepitaxial planar transistors and are riiounted in Jedec 

TO-220 plastic package. 

They are intended for various switching and general purpose applications* 



ABSOLUTE MAXIMUM RATINGS 


D44H1/2 D44H4/5 D44H7/8 D44H10/11 


VcEO 


Collector-emitter voltate (Ib = 0) 


30V 


45V 


60V 


80V 


Vebo 


Emitter base voltage (Iq = 0) 


5V 


Ic 


Collector current 


10A 


'cm 


Collector peak current 


20A 


P.ot 


Total power dissipation Tease ^ 25^C 


50W 


' stg 


Storage temperature 


-55 to 150°C 


Tj 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 
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10/82 



D44H1/D44H2 
D44H4/044H5 
D44H7/D44H8 
D44H10/D44H11 



THERMAL DATA 



'th j-case 



Thermal resistance junction-case 



max. 2.5 °C/W 



ELECTRICAL CHARACTERISTICS (Te 



25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcBo Collector cutoff 
current (Ie = 0) 


VcB = Rated Vceo 


10 


IJiA 


Iebo Emitter cutoff 
current (1^ = 0) 


Veb = Rated Vebo 


100 


IJA 


VcEO(susl Collector-emitter 
sustaining voltage 


Ic = 100mA for D44H1/2 
for D44H4/5 
for D44H7/8 
for D44H10/11 


30 
45 
60 
80 


V 
V 
V 
V 


VcE{sat)* Collector-emitter 
saturation voltage 


lc=8A Ib = 0.4A 
for D44H2/5/8/11 
lc=8A Ib=0 8A 
for D44H 1/4/7/10 


1 
1 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


lc=8A Ib = 8A 


1 5 


V 


hpE * DC current gain 


VcE = 1V lc=2A 
for D44H1/4/7/10 
for D44H2/5/8/11 
VcE = 1V lc=4A 
for D44H1/4/7/10 
for D44H2/5/8/11 


35 
60 

20 
40 


- 



Pulsed: pulse duration = 300 [is, duty cycle = 1 .5%. 
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MQ1 



MULTIEPITAXIAL PLANAR NPN 



I 



LINEAR AND SWITCHING APPLICATIONS 

The D44Q1, D44Q3 and D44Q5 are silicon multiepitaxial planar transistors in TO-220 
plastic package intended for linear and switching applications. 



ABSOLUTE MAXIMUM RATINGS 


D44Q1 


D44Q3 


D44Q5 


VcBO 


Collector-base voltage (\^ = 0*) 


200V 


250V 


300V 


VcEO 


Collector-emitter voltage (Ib = 0) 


125V 


175V 


225V 


Vebo 


Emitter-base voltage (Ib = 0) 


7V 


7V 


7V 


'c 


Collector current 




4A 




Plot 


Total power dissipation T^^se ^25°C 
T3^fe<25°C 




31.25W 
1.67W 




Tstg 


Storage temperature 


- 


55 to 150°C 


Ti 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




1 

rt 



TO-220 
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10/82 



D44Q1 
D44Q3 
D44Q5 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 
F^thj-amb. Thermal resistance junction-ambient 



max. 
max. 



4 °C/W 
75 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


IcBo Collector cutoff 
current (l^ = 0) 


Rated Vceo 


10 


/iA 


VcEO(sus*) Collector emitter 
sustaining voltage 


Ic = 10mA 


for D44Q1 
for D44Q3 
for D44Q5 


125 
175 
225 


V 
V 
V 


VcE(sat) * Collector-emitter 
saturation voltage 


Ic = 2A 


Ib-0.2A 


1 


V 


VBE(sat) * Base-emitter 

saturation voltage 


Ic =2A 


Ib=0.2A 


1.3 


V 


hpE* DC current gain 


lc=0.2A 
Ic =2A 


VcE = 10V 
VcE = 10V 


30 
20 


_ 


f J Transition frequency 


Ic = 100mA 


VcE = 10V 


20 


MHz 


CcBo Collector base 
capacitance 


VcB = 10V 


f = 1MHz 


32 


PF 


ton Turn-in time 


Vcc = 50V 
lc = 1A 

'bI — ~Ib2 ~ 


0.1A 


0.4 


MS 


tg Storage time 


2 


MS 


tf Fall time 


1.7 


MS 



Pulsed: pulse duration = 300 MS, duty cycle = 2%. 
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EPITAXIAL-BASE NPN/PNP 



MJ188t 



COMPLEMENTARY POWER DARLINGTONS 

The MJ 900, MJ 901, MJ 1000 and MJ 1001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration, and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 
The PNP types are the MJ 900 and MJ 901 and their complementary NPN types are the 
MJ 1 000 and M J 1 001 respectively. 



ABSOLUTE MAXIMUM RATINGS 


PNP" 


MJ900 


MJ901 




NPN 


MJ1000 


MJ1001 


VcBo Collector-base voltage (1^ = 0) 

VcEo Collector-emitter voltage (Ig = 0) 

Vebo Emitter-base voltage (Iq = 0) 

Ic Collector current 

\q Base current 

Ptot Total power dissipation at T^gse ^ 25 °C 

Tgtg Storage temperature 

Tj Junction temperature 


60V 80V 

60V 80V 

5V 

BA 

0.1A 

90W 

-65 to 200 °C 

200 °C 



° For PNP types voltage and current values are negative 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 



26,2'"^- 




TO-3 
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IIIU9QQ 
MJ901 
MJ1000 
MJ1001 



THERMAL DATA 



f^thj-case Thermal resistance junction-case 



max 1.94 "C/W 



ELECTRICAL CHARACTERISTICS " (J^^^ = 25''C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcER Collector cutoff 

current (RBE = 1k^) 


forlVIJ900andMJ1000 

VcE= 60 V 
forlVIJ901 andMJ1001 

VcE= 80 V 

Tease- 150°C 

forMJ900andMJ1000 

VcE= 60 V 
forMJ901 andMJIOOl 

VcE= 80 V 


1 
1 

5 
5 


mA 
mA 

mA 
mA 


IcEo Collector cutoff 
current (Ib = 0) 


for I\/1J900 and I\/1J1000 

VcE = 30 V 
forMJ901 andMJIOOl 

VcE= 40 V 


0.5 
0.5 


mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb= 5V 


2 


mA 


Vqeo (sus)* Collector-emitter 
sustaining voltage 


Ic = 100mA 
forMJ900andMJ1000 
forMJOOl andMJIOOl 


60 
80 


V 
V 


Vqe (sat)* Collector-emitter 
saturation voltage 


1^ = 3 A Ib = 12mA 
1^ = 8 A Ib = 40mA 


2 
4 


V 
V 


Vbe* Base-emitter voltage 


Ic = 3A VcE= 3V 


2.5 


V 


hpE* DC current gain 


Ic = 3A VcE= 3V 
Ic = 4A VcE= 3V 


1000 
750 


— 



* Pulsed: pulse duration = 300 |jls, duty cycle = 1.5% 
° For PNP types current and voltage values are negative 
For chsrsctGristic curves see the 2N 8053/35 series 
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IIIU2»0 



EPITAXIAL-BASE NPN/PNP 



COMPLEMENTARY POWER DARLINGTONS 

The MJ 2500, MJ 2501, MJ 3000 and MJ 3001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They are 
intended for use in power linear and switching applications. 

The PNP types are the MJ 2500 and MJ 2501 and the ir complementary NPN types are the 
MJ 3000 and MJ 3001 respectively. 



ABSOLUTE MAXIMUM RATINGS 



PNP'^ MJ2500 MJ2501 



NPN 



MJ3000 



MJ3001 



^CBO 
VCEO 

Vebo 



'B 
Ptc 

Tst 
Ti 



Collector-base voltage (1^ = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (Iq = 0) 
Collector current 
Base current 

Total power dissipation at T^ase ^ 
Storage temperature 
Junction temperature 



25 °C 



60V 
60V 

5V 

10A 

0.2A 

150W 

-65 to 200 

200 °C 



80V 
80V 



For PNP types voltage and current values are negative 



MECHANICAL DATA 



Dimensions in mm 



Cotlector connected to case 



26.2"'^'' 






Q-jm,. 


,. n,7 , 






I^max 


















'S 


■ f 









TO-3 
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iyy2§oo 



MJ30Q0 
iMJ3001 



THERMAL DATA 



•^thj-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (T^ase = 25 °C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ. 


Max. 


Unit 


'CER 


Collector cutoff 
current (RBE = 1k^) 


for IVIJ2500 and MJ3000 

VcE = 60 V 

for MJ2501 and iVIJ3001 

VcE = 80 V 

T,33e= 150°C 

for IVIJ2500 and MJ3000 

VcE = 60 V 

for l\/IJ2501 and MJ3001 

VcE = 80 V 


1 
1 

5 
5 


mA 
mA 

mA 
mA 


'CEO 


Collector cutoff 
current (Ib = 0) 


for IViJ2500 and MJ3000 

VcE= 30 V 

for IV[J2501 and MJ3001 

VcE= 40 V 


1 
1 


mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= 5V 


2 


mA 


^CEO (sus) 


* Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 100mA 

for MJ2500 and MJ3000 

for [VIJ2501 and MJ3001 


60 
80 


V 
V 


VqE (sat)* 


Collector-emitter 
saturation voltage 


1^ = 5A Ib = 20mA 
1^ = 10A Ib = 50mA 


2 
4 


V 
V 


Vbe* 


Base-emitter voltage 


Ic = 5A VcE= 3V 


3 


V 


hpE* 


DC current gain 


Iq = 5A VcE= 3V 


1000 


— 



* Pulsed: pulse duration = 300 \is, duty cycle = 1 .5% 
° For PNP types current and voltage values are negative 
rcr CMaraclerlstlc cunres see the 2N605G / 57 series 
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EPITAXIAL-BASE PNP 







POWER LINEAR AND SWITCHING APPLICATIONS 

The MJ 2955 is a silicon epitaxial-base PNP power transistor in Jedec TO-3 metal case. It 
is intended for power switching circuits, series and shunt regulators, output stages and 
hi-fi amplifiers. 



ABSOLUTE MAXIMUM RATINGS 



Vr,Bo 


Collector-base voltage (1^ = 0) 


-100 


V 


VcER 


Collector-emitter voltage (Rbe^ 1 00 ^) 


-70 


V 


VcEO 


Collector-emitter voltage (Ig = 0) 


-60 


V 


Vfbo 


Emitter-base voltage (\q = 0) 


-7 


V 


In 


Collector current 


-15 


A 


Ir 


Base current 


-7 


A 


P.O, 


Total power dissipation at T^ase^ 25 °C 


150 


W 


Ts,n 


Storage temperature 


-65 to 200 


°C 


T) 


Junction temperature 


200 


"C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




:-:-^".-t_-:^i:„I | 



d 



i 



TO-3 



497 



6/77 



MJ2^ 



THERMAL DATA 



'th j-case 



Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (T^^se = 25 °C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. 


Typ. Max. 


Unit 


'CEX 


Collector cutoff 
current (Vbe = l-SV) 


VcE= -100V 

VcE= -100V T,33e = 150°C 


-1 
-5 


mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


VcE= -30 V 


-0.7 


mA 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Vbe= 7V 


-5 


mA 


^CER (sus)'* 


Collector-emitter 
sustaining voltage 
(Rbe = 100 0) 


Ic = -200mA 


-70 


V 


^CEO (sus)^ 


^ Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -200mA 


-60 


V 


^CE (sat)* 


Collector-emitter 
saturation voltage 


1^ = -4 A Ib = -0.4A 
1^ = -10A Ib = -3.3A 


-1.1 
-3 


V 
V 


Vbe* 


Base-emitter voltage 


Iq = -4A Voe= -4V 


-1.8 


V 


hpE* 


DC current gain 


1^ = -4 A VcE = -4 V 
Ic = -10 A VcE= -4V 


20 
5 


70 


— 


h 


Transition frequency 


Ic = -0.5A VcE= -10V 


4 


MHz 



For characteristic curves see the 2N 5875 series 
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EPITAXIAL-BASE NPN/PNP 



/ 

MJ4031/NU4034 
MJ4fi32/iVU4035 



GENERAL PURPOSE 

The IV1J4030/3 1/32/33/34/35 are medium-power silicon Darlington in Jedec TO-3 metal 
case, intended for use in general purpose and amplifier applications. 



ABSOLUTE MAXIMUM RATINGS NPIM 


IV1J4030 


MJ4031 


MJ4032 




PNP* 


MJ4033 


MJ4034 


MJ4035 


VcBO 


Collector-base voltage (l^ =0) 


60V 


80V 


100 V 


VcEO 


Collector-emitter voltage (Ig = 0) 


60V 


80V 


100 V 


Vebo 


Emitter-base voltage (Iq =0) 




5V 




Ic 


Collector current 




16A 




1b 


Base current 




0.5A 




Ptot 


Total power dissipation at Tease ^25°C 




150W 




Tstg 


Storage temperature 




-65 to 200° C 


Ti 


Junction temperature 




200° C 





* For NPN types voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 




PNP 



J I Rl = 5 Kfl 
I R2 = 50fi 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




TO-3 
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MJ4030/MJ4033 
MJ4031/MJ4034 
MJ4032/MJ403S 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max. 1.17 



^C/W 



ELECTRICAL CHARACTERISTICS (Te 



: 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'ceo 


Collector cutoff 
current (Ib = 0) 


VcE=30V Ib = 

MJ4030/33 

VcE = 40V Ib=0 

MJ4031/34 

VcE=50V Ib = 

MJ4032/35 


3 
3 
3 


mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Vbe = 5V Ic - 


5 


mA 


'CER 


Collector cutoff 
current (Rbe = 1K^) 


for MJ4030/33 Vcb = 60V 
for MJ4031/34 Vcb = 80V 
forMJ4032/35 Vcb = 100V 
Tease =1 50° C 

for MJ4030/33 Vcb = 60V 
forMJ4031/34 Vcb = 80V 
for MJ4032/35 Vcb = 100V 


1 
1 
1 

5 
5 
5 


mA 
mA 
mA 

mA 
mA 
mA 


V(BR)CEo* Collector-emitter 
Breakdown voltage 


Ic- 100mA Ib = 
for MJ4030/33 
for MJ4031/33 
for MJ4032/35 


60 
80 
100 


V 
V 
V 


VcE(sat)'' 


Collector-emitter 
saturation voltage 


lc = 10A lB=40mA 
Ic = 16A lB = 80mA 


2.5 

4 


V 
V 


Vbe* 


Base-emitter voltage 


lc = 10A VcE=3V 


3 


V 


hpE* 


DC Current gain 


lc = 10A VcE = 3V 


1000 


- 



* Pulsed: pulse duration =300 jUs, duty cycles < 2%. 
For PNP types voltage and current values are negative. 
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EPITAXIAL PLANAR NPN 



MJ10004/5 
f\/U10004P/5P 



HIGH POWER FAST SWITCHING 

The MJ1 0004/1 0005 are silicon darlington transistors witli integrated base-emitter speed- 
up diode, mounted in Jedec TO-3 metal case designed for high-power, fast switching ap- 
plications. The MJ10004P and IVIJ10005P are mounted in SOT-93 case similar toTO-218. 



ABSOLUTE MAXIMUM RATINGS 


fVIJ10004/5 


MJ1004P/5P 


VcEO 


Collector-emitter voltage (Ig = 0) 


350V 






400V 


VCEX 


Collector-emitter voltage (Vbe = -5V) 


400V 






450V 


VcEV 


Collector-emitter voltage (Vbe = 1.5V) 


450V 






500V 


Vebo 


Emitter-base voltage (Ic = 0) ' 




8V 




\c 


Collector current 




20A 




'cm 


Collector peak current 




30A 




Ib 


Base current 




2.5A 




'bm 


Base peak current 




5A 




Ptot 


Total power dissipation at Tease ^ 25° C 


TO-3 
175W 






SOT-93 
150W 


Ts., 


Storage temperature 


-65 to 200 


°C 


-65 to 175°C 


Ti 


Junction temperature 


200° C 






175°C 



INTERNAL SCHEMATIC DIAGRAM 




Rl Typ. lOOn 
R2 Typ. 350il 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 






Syma 


. "•7 . 






^-2- 






s' ■■■/.'■ 




1 


iv> 




,.| 









TO-3 



Collector connected to tab 

15.2 „ ■ .5.0' 



/^ 



_u 



i 



1.C 



w\ 



u 



(sIm. to TO-218) SOT-93 
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MJ10004/S 
MJ100Q4P/5P 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max. 1 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otiierwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'CER 


Collector cutoff 


VcE = Rated Vcev 










current (Rbe =" 50^) 


Tease = lOO^C 




5 


mA 


'CEV 


Collector cutoff 
current (Vbe ^ l-BV) 


Vcev == Rated Value 
Vcev = Rated Value 




0.25 


mA 






Tease = 150°C 




5 


mA 


'ebo 


Emitter cutoff 
current (1^ = 0) 


Veb = 2V 




175 


mA 


VcEO(sus) 


Collector-emitter 
sustaining voltage 


Ic -= 250mA 

Vciamp = Rated Vceo 










Ib = 0) 


forMJ10004 


350 




V 






for MJ 10005 


400 




V 


VcEX(sus) 


Collector-emitter 
sustaining voltage 
(Vbe = -5V) 


lc = 2A 

Vciamp = Rated Vcex 

Tease = 100°C 












for MJ 10004 


400 




V 






for MJ 10005 


450 




V 






lc=10A Tease =100°C 












Vciamp = Rated Vcex 












for MJ1 0004 


275 




V 






for MJ 10005 


325 




V 


VcE(sat) 


Collector-emitter 


lc = 10A Ib = 400mA 




1.9 


V 




saturation voltage 


lc = 20A Ib = 2A 
lc = 10A Ib = 400mA 




{°)3 


V 






Tease =100°C 




2.5 


V 


VsECsat) 


Base-emitter 
saturation voltage 


lc = 10A Ib = 400mA 
lc = 10A Ib = 400mA 




2.5 


V 






Tease =100°C 




2.5 


V 



(o) For MJ10004P/5P = 5V max. 
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MJ10004/S 
NU18084P/5P 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


hpE* 


DC current gain 


lc-10A VcE = 5V 


50 
40 


600 
400 


— 


yr 


Diode forward voltage 


If = IOA 


3 


5 


V 


hfe 


Small-signal 
current gain 


lc = 1A VcE = 10V 
ftest = 1MHz 


10 


— 


Cob 


Output capacitance 


VcB = 10V Ie = 
ftest= 100MHz 


100 


325 


PF 


ton 


Turn-on tinne 


Vcc = 250V lc = 10A 
'bi = -Ib2 = 400mA 

VBE(off) = 5V 

tp = bOjJLs duty cycle -2% 


0.22 


0.8 


/is 


tr 


Rise time 


0.6 


1.5 


lis 


tf 


Fall time 


0.15 


0.5 


Ids 



"^Pulsed : pulse duration = 300 jJt duty cycle = 1 .5% . 
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MJ11011/MJ11012 
MJ11013/MJ11(I14 
MJIIOIS/MJIIOie 



EPITAXIAL-BASE NPN/PNP 



GENERAL PURPOSE 

The MJ1 1011/12/13/14/15/16 are silicon transistors in Darlington configuration in Jedec 
TO-3 metal-case. Intended for general purpose and amplifier applications. 



ABSOLUTE MAXIMUM RATINGS PNP* 


"S^iiHii 


MJ11013 


MJ11015 




NPN 


iviaj|di2 


MJ11014 


MJ11016 


VcBO 


Collector-base voltage (Ie = 0) 


60V 


90V 


120 V 


VcEO 


Collector-emitter voltage (Ig = 0) 


60V 


90V 


120 V 


Vebo 


Base-emitter voltage (\q = 0) 




5V 




Ir 


Collector current 




30A 




Ib 


Base current 




1A 




Ptot 


Total power dissipation at T^ase ^ 25°C 




200W 




Tstg 


Storage temperature 




-65 to 200° C 


Tj 


Junction temperature 




200° C 





* For PNP types voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 

PNP 




J I Rl = 8Kn 

_J R2 ^ 6oa 




"-^ 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




TO-3 



10/82 
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MJ11011/MJ11012 
MJ11013/MJ11014 
MJ11015/MJ11Q16 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max 0.87 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


•ceo 


Collector cutoff 
current (Ib = 0) 


VcE = 50V 


1 


mA 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Vbe = 5V 


5 


mA 


•cER 


Collector cutoff 
current (Rbe "= IKn) 


for MJ11011/12 VcE = 60V 
for MJ1 1013/14 VcE=90V 
for MJ11015/16 VcE== 120V 

Tease -150°C 

for MJ1 101 1/12 VcE =60V 
for MJ1 1013/14 VcE^90V 
for MJ1 1015/16 VcE = 120V 


1 
1 
1 

5 
5 
5 


mA 
mA 
mA 

mA 
mA 
mA 


V(BR)CEO Collector emitter 
breakdown voltage 


Ic- 100mA Ib=0 

forMJ11011/12 
for MJ1 101 3/1 4 
for MJ1 1015/16 


60 
90 
120 


V 
V 
V 


VcE(sat) 


* Collector-emitter 
saturation voltage 


lc=20A Ib- 200mA 
lc=30A Ib= 300mA 


3 
4 


V 
V 


VBE(sat) 


* Base-emitter 
saturation voltage 


< < 
E E 

88 

CN CO 

II II 

ffl 03 

< < 

o o 

CM CO 

II II 


3.5 

5 


V 
V 


hpE* 


DC current gain 


Ic - 20A VcE = 5V 
lc=30A VcE = 5V 


1000 
200 


- 


hfe 


Small signal 
current gain 


lc = 10A VcE = 3V 
f = 1MHz 


4 





* Pulsed : pulse duration = 300 jUs, duty cycle = 1 .5% 
For PNP devices voltage and current values are negative. 
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MJE340 
MJE350 



EPITAXIAL PLANAR NPN/PNP 



HIGH VOLTAGE POWER TRANSISTOR 

The IV1JE340/MJE350 are silicon epitaxial planar transistors in jedec TO-126 plastic package 
intended for use in mediunn power linear and switching applications. 



ABSOLUTE MAXIMUM RATINGS 



VcEO 


Collector-emitter voltage (Ib = 0) 


300 


V 


Vebo 


Emitter-base voltage (1^ = 0) 


3 


V 


\c. 


Collector current 


0.5 


A 


Ptot 


Total power dissipation at T^ase ^ 25° C 


20.8 


W 


Tstg 


Storage temperature 


-65 to 150 


°c 


Tj 


Junction temperature 


150 


°c 



For PNP types voltage and current values are negative 



INTERNAL SCHEMATIC DIAGRAMS 



MJE340 (NPN) Q^ MJE350 (PNP) 




MECHANICAL DATA 



Dimensions in mm 



2jm 




0.58 




(1) Within this region the cross-section of the leads is uncontrolled 



TO-126 (SOT-32) 



10/82 
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THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max. 6.0 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'CBO 


Collector cutoff 
current (Ig = 0) 


VcB = 300V 


100 


MA 


'ebo 


Emitter cutoff 
current (Iq = 0) 


Veb = 3V 


100 


MA 


VcEO(sus 


) Collector-emitter 
sustaining voltage 
(Ib=0) 


Ic = 1mA 


300 


V 


hpE 


DC current gain 


lc = 50mA VcE = 10V 


30 


240 


- 



* Pulsed: pulse duration = 300 Ms, duty cycle < 2%. 
For PNP types voltage and current values are negative. 
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MJE700/MJBi00 
MJE701/MJE801 
MJE702/MJK02 
MJE703/MJB03 



EPITAXIAL-BASE NPN/PNP 



MEDIUM POWER DARLINGTONS 

The MJE 700, MJE 701 , MJE 702, MJE 703, MJE 800, MJE 801 , MJE 802 and MJE 803 are 
silicon epitaxial-base power transistors in monolithic Darlington configuration and 
are mounted in Jedec TO-126 plastic package. 

They are intended for use in medium power linear and switching applications. 
The PNP types are the MJE 700, MJE 701 , MJE 702 and MJE 703 and their complemen- 
tary NPN types are the MJE 800, MJE 801 , MJE 802 and MJE 803. 







PNP° 


MJE700 


MJE702 




LUTE MAXIMUM RATINGS 


MJE701 


MJE703 


ABSO 


NPN 


MJE800 


MJE802 






MJE801 


MJE803 


^CBO 


Collector-base voltage (1^ = 0) 




60V 


80V 


VcFO 


Collector-emitter voltage (Ig = 0) 




60V 


80V 


Vfro 


Emitter-base voltage (Ic = 0) 




5V 


In 


Collector current 




4A 


Ir 


Base current 




0.1A 


Pfot 


Total power dissipation at T^ase ^ 25 °C 




40W 


T.stn 


Storage temperature 




-65 to 150 °C 


Ti 


Junction temperature 




150°C 



For PNP devices voltage and current values are negative 



MECHANICAL DATA 



Dimensions in mm 



^2.7 




12 



Q58 




(1) Within this region the cross-section of the leads is uncontrolled 



TO-126 {SOT-32) 
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NueoD/Mjeoo 
mmnimmz 



THERMAL DATA 



f^thj-case Thermal resistance junction-case 



max 3.13 °C/W 



ELECTRICAL CHARACTERISTICS °(T, 



25 °C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcBo Collector cutoff 
current (Ie = 0) 


for MJE 700, MJE 701, 
MJE 800, MJE 801 

VcB= 60 V 

VcB= 60 V T,,3e=100°C 
for MJE 702, MJE 703, 
MJE 802, MJE 803 

VcB= 80 V 

VcB= 80 V T,33e=100°C 


100 
2 

200 
2 


[xA 
mA 

^iA 
mA 


IcEo Collector cutoff 
current (Ib = 0) 


for MJE 700, MJE 701, 
MJE 800, MJE 801 

VcE= 30 V 

for MJE 702, MJE 703, 
MJE 802, MJE 803 

VcE= 40 V 


100 
500 


|iA 
^xA 


I^BO Emitter cutoff 
current (lc = 0) 


Veb= 5V 


2 


mA 


VcEO(sus)* Collector-emitter 
sustaining voltage 
(Ib = 0) 


for MJE 700, MJE 701, 
MJE 800, MJE 801 

Ic = 50 mA 
for MJE 702, MJE 703, 
MJE 802, MJE 803 

Ic = 50 mA 


60 
80 


V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


for MJE 700, MJE 702, 
MJE 800, MJE 802 

Ic = 4 A Ib = 40mA 
for MJE 701, MJE 703, 
MJE 801, MJE 803 

1^ = 2 A Ib = 40mA 


2.7 
2.8 


V 
V 
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MJGW/MJBHU 

mm\tmwm 
mm&immi 

MJE703/NUBHI3 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


Vbe* 


Base-emitter voltage 


for MJE 700, 
MJE 800, 

Ic = 1.5 A 

for MJE 701, 
MJE 801, 

Ic = 2A 


MJE 702, 
MJE 802 

VcE= 3V 
MJE 703, 
MJE 803 

VcE= 3V 


2.5 
2.5 


V 
V 


hpE* 


DC current gain 


for MJE 700, 
MJE 800, 

Ic = 4A 

for MJE 701, 
MJE 801, 

Ic = 2A 


MJE 702, 
MJE 802 

VcE= 3V 
MJE 703, 
MJE 803 

VcE= 3V 


110 
750 




hfe 


Small signal 
current gain 


Ic = 1.5A 
f = 1 MHz 


VcE= 3V 


1 


— 



* Pulsed: pulse duration = 300 |is, duty cycle = 1.5% 

° For PNP devices voltage and current values are negative 

For characteristic curves see tlie 2N 6034/2N 6039 series 
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MULTIEPITAXIAL BIPUNAR NPN 



mamt 
mBwm 



LINEAR AND SWITCHING APPLICATIONS 

The IV1JE13002 and IV1JE13003 are silicon multlepltaxial biplanar transistors In TO-126 
plastic package intended for linear and switching applications. 



ABSOLUTE MAXIMUM RATINGS 


MJE 13002 


MJE 13003 


VcBO Collector-base voltage (Ig =0) 


600V 


700V 


VcEo Collector-emitter voltage (Ib = 0) 


300V 400V 


Vebo Emitter-base voltage (Iq = 0) 


9V 


Ic Collector current 


1.5V 


IcM (*) Collector peak current 


3A 


Ib Base current 


0.75A 


Ibm(*) Base peak current 


1.5A 


Ptot Total power dissipation at Tease ^ 25° C 


40W 


T3^b<25°C 


1.4W 


Tj, Tstg Junction, Storage temperature 


-65 to 150°C 



Pulse width = 5msec., duty cycle < 10%. 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



2.7 




12 
Q58 




(1) Within this region the cross-section of the leads ts uncontrolled 
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AAJE13002 
MJE13003 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rth j-amb Thernnal resistance junction- ambient 



max. 3.12 °C/W 
max. 89 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 


= 25°C unless otherwise specified) 




Parameter 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


'CES 


Collector cutoff 
current (Vbe = 0) 


for MJE 13002 
for MJE 13003 

Tease =100°C 

for MJE 13002 
for MJE 13003 


VcEs = 600V 
VcES = 700V 

VcEs = 600V 
VcEs = 700V 


1 
1 

5 
5 


mA 
mA 

mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb=9V 


1 


mA 


VcEO(sus*) Collector-emitter 
sustaining voltage 


Ic = 10mA 


for MJE 13002 
forMJE13003 


300 
400 


V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc = 0.5A 
Ic = 1.5A 

Tease = 100°C 


Ib = 0.1A 
Ib-0.25A 
Ib = 0.5A 
Ib = 0.25A 


0.5 
1 
3 
1 


V 
V 
V 
V 


VBECsat)* Base-emitter 

saturation voltage 


lc=0.5A 
lc = 1A 
lc = 1A 

Tease = 100°C 


Ib=^0.1A 
Ib = 0.25A 
Ib = 0.25A 


1 

1.2 

1.1 


V 
V 
V 


Ke* 


DC current gain 


Ic = 0.5A 


VcE = 2V 
VcE = 2V 


8 
5 




40 
25 


— 


h 


Transition frequency 


VcE = 10V 
lc = 100mA 


f = 1MHz 


5 


10 




MHz 


CcBO 


Collector-base 
capacitance 


VcB = 10V 


30 


PF 

1 



512 




ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


t^ Rise time 


Resistive load 

Vcc = 125 V 

Ic = 1A 

Ibi =-Ib2 =0.2A 


0.24 1 


MS 


ts Storage time 


1.7 4 


MS 


tf Fall time 


0.5 1 


Ms 


tsv Voltage storage time 


Inductive load 

Ic - 1A 
Ibi =0.2 A 

VBE(off)=5V 

L = 50mH Vc,an.p=300V 


0.8 4 


Ms 


tc Commutation time 


0.1 0.75 


MS 



* Pulsed: pulse duration = 300 Ms, duty cycle = 2% 



Safe operating areas 
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MJE13Q02 



DC current gain 



DC current gain 
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Base-emitter saturation voltage 



Collector-base capacitance 
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MJE13002 
MJE13003 



Saturated switching characteristics 
(inductive load) g.^3o« 
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MULTIEPITAXIAL MESA NPN 



MJE13004 
MJE13Q05 



HIGH VOLTAGE POWER SWITCH 

The MJE 13004/1 3005 are silicon multiepitaxial mesa NPN transistors in Jedec TO-220 
plastic package particularly intended for switch-mode applications. 



ABSOLUTE MAXIMUM RATINGS 


MJE13004 


MJE13005 


VcEV 


Collector-emitter voltage 


600V 


700V 


VcFO 


Collector-emitter voltage ( 1 b-= 0) 


300V 


400V 


Vebo 


Emitter-base (Ic = 0) 


9V 


Ic 


Collector current 


4A 


'cm 


Collector peak current 


8A 


Ib 


Base current 


2A 


'bm 


Base peak current 


4A 


Ptot 


Total power dissipation at Tease ^ 25° C 


75W 


Tstg 


Storage temperature 


-65 to 150°C 


Ti 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 
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MJE13004 
MJE13005 



THERMAL DATA 



Rth j- 



Thermal resistance junction-case 



max. 1.67 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcEv Collector cutoff 

current {Vbe=-1.5V) 


for MJE13004 
VcE = 600V 

VcE = 600V Tease = ^OO^C 

for MJ El 3005 

VcE = 700V 

VcE=700V Tease ==100°C 


1 
5 

1 
5 


mA 
mA 

mA 
mA 


Iebo Emitter cutoff 
current (Iq == 0) 


Veb -^ 9V 


1 


mA 


Vceo(sus*) Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc = 10mA foriVlJE13004 
for MJE 13005 


300 
400 


V 
V 


^CE(sat) "" Collector-emitter 
saturation voltage 


lc = 1A Ib = 0.2A 
Ic =2A Ib = 0-5A 
lc=4A Ib = 1A 


0.5 
0.6 
1 


V 
V 
V 


VBE(sat) * Base-emitter 

saturation voltage 


lc = 1A Ib = 0.2A 
lc = 2A Ib=0.5A 


1.2 
1.6 


V 
V 


hpE DC current gain 


lc = 1A VcE = 5V 
lc-2A VcE = 5V 


10 30 60 
8 40 


- 


ton Turn-on time 


lc=2A 

Ibi=-Ib2=0.4A 
Vcc = 250V 


0.8 


Ids 


tg Storage time 


4 


ixs 


tf Fall time 


0.9 


MS 



Pulsed: pulse duration = 300 /is, duty cycle = 1 .5%. 
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MJE13004 
MJE130Q5 



Safe operating areas 



I — Area of permissible ope- 
ration during turn-on 
provided Rbe ^ IOO12 
and tp < 0.25 fJis. 
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MJE13004 
MJE13005 



Collector-emitter saturation voltage 
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Saturated switching ciiaracteristics 
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SEE TEST CIRCUIT 
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VrFfrl.mn^(V) 



Clamped Eg/b test circuit 




TEST CONDITIONS ; 

Ic|Ib ?^a 

2Ib1^|-^B2I-Ib1 
tp=adjusted for 
nominal Iq 

Rggradjusted for 

^B2 

i^L clamp 
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MJE13006 
MJEt3007 
MJe3007A 



MULTIEPITAXIAL MESA NPN 



MOTOR CONTROL, SWITCH REGULATORS 

The MJEISOOe, IV1JE13007 and MJE13007A are silicon multiepitaxial mesaNPN transistors. 
They are mounted in Jedec TO-220 plastic package, intended for use in motor controls, 
switching regulator's etc. 



ABSOLUTE MAXIMUM RATINGS 


#^.V 


MJ El 3007 


MJE13007A 


VcEO 


Collector-emitter voltage (Ib = 0) 


300V 


400V 


400V 


VcEV 


Collector-emitter voltage 


600V 


700V 


850V 


Vebo 


Emitter-base voltage (Ic = 0) 




9V 




Ic 


Collector current 




8A 




'cm 


Collector peak current 




16A 




Ib 


Base current 




4A 




'bm 


Base peak current 




8A 




Ie 


Emitter current 




12A 




'em 


Emitter peak current 




24A 




Mot 


Total power dissipation at Tease -25'' C 




SOW 




Tstg 


Storage temperature 




-65 to 150°C 


Ti 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAMS 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 



10/82 
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NUetSOlK 
M^30Q7 
NMei30Q7A 



THERMAL DATA 



Rt 



h j-case 



Thermal resistance junction-case 



max. 1.56 "C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Iebo Emitter cutoff 
current (Iq = 0) 


Veb=9V Ic-O 


1 


mA 


•cEv Collector cutoff 
current 


Vqev — Rated value 

VBE(off) = 1-5V 

VcEv — Rated value 

VBE(off) = l-5V 
Tease =1 00° C 


1 
5 


mA 
mA 


VcEOCsus") Collector-emitter 
sustaining voltage 


lc = 10mA Ib = 

for MJE 13006 

for MJE13007/13007A 


300 
400 


V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc=2A Ib = 0.4A 
lc-5A Ib = 1A 
lc=8A Ib=2A 
lc = 5A 1b = 1A 

Tease = 100°C 


1 

1.5 

3 

2 


V 
V 
V 

V 


VBE(sat)* Base-emitter 

saturation voltage 


lc=2A Ib=0.4A 
lc=5A Ib = 1A 
lc=5A Ib = 1A 

Tease = 100°C 


1.2 
1.6 

1.5 


V 
V 

V 


hpE* DC current gain 


lc=2A VcE = 5V 
lc=5A VcE=5V 


8 40 
6 30 


- 


f J Transition frequency 


lc= 500mA VcE = 10V 
f=1MHz 


4 


MHz 


Cob Output capacitance 


Vcb==10V Ie=0 
f = 0.1MHz 


110 


PF 


ton Turn-on time 


Vcc = 125V lc=5A 

Ibi = Ib2 = 1A 

tp = 25iLts 

Duty Cycle < 1% 


1.1 


MS 


ts Storage time 


3 


MS 


tf Fall time 


0.7 


MS 



* Pulsed : pulse duration = 300 [is, duty cycle = 1 .5% . 



523 



TIP29 
TiP29A 
TIP29B 
TIP29C 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 29, TIP 29A, TIP 29B and TIP 29C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 
The complementary PNP typ^s are the TIP 30, TIP30A, TIP SOB and TIP 30C. 



ABSOLUTE MAXIMUM RATINGS 


TIP 29 


TIP 29 A 


TIP 29B 


TIP 290 


VcBO 


Collector-base voltage (Ie= 0) 


40V 


60V 


80V 


100V 


VcFO 


Collector-emitter voltage (Ib= 0) 


40V 


60V 


80V 


100 V 


Vebo 


Emitter-base voltage (lc= 0) 




5V 


In 


Collector current 




1A 


'cm 


Collector peak current 




3A 


Ir 


Base current 




0.4A 


Ptot 


Total power dissipation at Tease ^ 25°C 




SOW 




Tamb ^25°C 




2W 


Tstg 


Storage temperature 




-65 to 150°C 


Ti 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in nnm 



Collector connected to tab. 





TO-220 



5/80 
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m 

TIP29B 
TIP29C 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 4.17 °C/W 
max 62.5 "C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'ceo 


Collector cutoff 
current (le = 0) 


for TIP 29 and TIP 29A 

VcE = 30V 

for TIP 29B and TIP 290 

VcE = 60V 


0.3 
0.3 


mA 
mA 


Ices 


Collector cutoff 
current (Vbe = 0) 


for TIP 29 
for TIP 29A 
for TIP 29B 
for TIP 290 


VcE = 40V 
VcE = 60V 
VcE = 80V 
VcE= 100V 


0.2 
0.2 
0.2 
0.2 


mA 
mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcEO (sus) 


* Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 
for TIP 29 
for TIP 29A 
for TIP 29B 
for TIP 290 


40 
60 
80 
100 


V 
V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


Ic = 1 A 


Ib = 125mA 


0.7 


V 


VbE (on)* 


Base-emitter 
voltage 


lc= 1A 


VcE = 4V 


1.3 


V 


hpE* 


DC current gain 


Ic = 0.2A 
lc = 1A 


VcE = 4V 
VcE = 4V 


40 
15 


75 


— 


hfe 


Small signal 
current gain 


Ic = 0.2A 
f = 1KHz 
Ic = 0.2A 
f = 1MHz 


VcE = 10V 
VcE = 10V 


20 
3 


— 



Pulsed: pulse duration = 300/i,s, duty cycle =^2%. 
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TIP30 
TiPSOA 
TIP30B 
TIP30C 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 30, TIPSOA, TIP SOB and TIPSOC are silicon epitaxial-base PNP power 

transistors in Jedec TO-220 plastic package, intended for use in medium power 

linear and switching applications. 

The complementary NPN types are the TIP 29, TIP 29A, TIP29B and TIP29C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 30 


TIPSOA 


TIP SOB 


TIPSOC 


VcBO 


Collector-base voltage (Ie = 0) 


-40 V 


-60 V 


-80 V 


-100V 


VCEO 


Collector-emitter voltage (Ib = 0) 


-40 V 


-60 V 


-80 V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 


\c 


Collector current 




-1A 


Iqm 


Collector peak current 




-SA 


Ib 


Base current 




-0.4A 


Ptot 


Total power dissipation at Tease ^25°C 




SOW 




Ta^b ^25°C 




2W 


Tstg 


Storage temperature 




-65 to 150°C 


Ti 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Cotlector connected to tab. 







TO-220 



5/80 
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TIP30 
TIP»A 

wm 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 4.17 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


IVIax. 


Unit 


•ceo 


Collector-cutoff 
current (Ib = 0) 


for TIP 30 and TIP 30A 

VcE = -30V 

for TIP 30B and TIP 30C 

VcE = -60V 


-0.3 
-0.3 


mA 
mA 


•CES 


Collector cutoff 
current (Vbe = 0) 


for TIP 30 VcE = -40V 
for TIP 30 A VcE = -60V 
forTIP30B VcE = -80V 
forTIP30C VcE = -100V 


-0.2 
-0.2 
-0.2 
-0.2 


mA 
mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


-1 


mA 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -30mA 
for TIP 30 
for TIP 30A 
for TIP 30B 
for TIP 30C 


-40 
-60 
-80 
-100 


V 
V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = -1A; Ib = -125mA 


-0.7 


V 


VbE (on)* 


Base-emitter 
voltage 


lc=-1A VcE= -4V 


-1.3 


V 


hpE* 


DC current gain 


Ic = -0.2A VcE = -4V 
lc = -1A VcE = -4V 


40 
15 


75 


— 


hfe 


Small signal 
current gain 


lc=-0.2A VcE=-10V 
f = IKHz 

lc=-0.2A VcE=-10V 
f = 1MHz 


20 
3 


— 



* Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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TIP31 
TIP31A 
TIP31B 
TIP31C 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 31, TIP31A, TIP 31 B and TIP31C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 
The complementary PNP types are the TIP 32, TIP 32A, TIP32B and TIP 32C. 



ABSOLUTE MAXIMUM RATINGS 


TIP 31 


TIP31A 


TIP31B 


TIP31C 


VcBO 


Collector-base voltage (Ie = 0) 


40V 


60V 


80V 


100V 


VcEO 


Collector-emitter voltage (Ib = 0) 


40V 


60V 


80V 


100 V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 


Ic 


Collector current 




3A 


'cm 


Collector peak current 




5A 


Ib 


Base-current 




1A 


Ptot 


Total power dissipation at Tease ^25°C 




40W 




Tamb ^25°C 




2W 


Tstg 


Storage temperature 




-65 to 150°C 


Tj 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Cotlector connected to tab. 




TO-220 



5/80 
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Tirai 
uma 

TTOB 
TIPSIC 



THERMAL DATA 



'th j-case 
Mh j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 3.12 °C/W 
max 62.5 °G/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


IcEo Collector cutoff 
current (Ib = 0) 


for TIP 31 andTIP31A 

VcE = 30V 

for TIP 31B and TIP 310 

VcE = 60V 


0.3 
0.3 


mA 
mA 


Iqes Collector cutoff 
current (Vbe = 0) 


for TIP 31 
forTIP31A 
forTIP31B 
for TIP 310 


VcE = 40V 
VcE = 60V 
VcE = 80V 
VcE = 100V 


0.2 
0.2 
0.2 
0.2 


mA 
mA 
mA 
mA 


Iebo Emitter cutoff 
current (Iq = 0) 


Veb = 5V 


1 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
('b = 0) 


Ic = 30mA 
for TIP 31 
forTIP31A 
forTIP31B 
for TIP 310 


40 
60 
80 
100 


V 
V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


ic = 3A 


Ib = 375mA 


1.2 


V 


Vbe (on)* Base-emitter 
voltage 


lc = 3A 


VcE = 4V 


1.8 


V 


hpE* DC current gain 


lc=1A 
lc = 3A 


VcE = 4V 
VcE = 4V 


25 
10 


50 


— 


hfe Small signal 
current gain 


Ic = 0.5A 
f = 1KHz 
Ic = 0.5A 
f = 1MHz 


VcE=10V 
VcE=10V 


20 
3 


— 



Pulsed: pulse duration = 300)Lts, duty cycle ^2%. 
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TIP32 
TIP32A 
TIP32B 
T1P32C 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 32, TIP 32A, TIP 32B and TIP 32C are silicon epitaxial-base PNP power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 
The complementary NPN types are the TIP 31, TIP 31 A, TIP 31 B and TIP 31 C. 



ABSOLUTE MAXIMUM RATINGS 


TIP 32 


TIP 32 A 


TIP32B 


TIP32C 


VcBo Collector-base voltage (Ic = 0) 


-40 V 


-60V 


-80 V 


-100V 


VcEo Collector-emitter voltage (Ib = 0) 


-40 V 


-60 V 


-80 V 


-100V 


Vebo Emitter-base voltage (Ic = 0) 




-5V 


Ic Collector current 




-3A 


IcM Collector peak current 




-5A 


Ib Base-current 




-1A 


Ptot Total power dissipation at Tease ^25°C 




40W 


Tamb^25°C 




2W 


Tstg Storage temperature 




-65 to 150°C 


Tj Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




1 



_2J ,. 
0.5 



TO-220 



5/80 
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THERMAL DATA 



•^th j-case 
•^th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 3.12 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tc 



25 °C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ 


IVIax. 


Unit 


•ceo 


Collector cutoff 
current (Ib = 0) 


for TIP 32 and TIP 32A 

Vce = -30V 

for TIP 32B and TIP 320 

Vce = -60 V 


-0.3 
-0.3 


mA 
mA 


'CES 


Collector cutoff 
current (Vbe = 0) 


for TIP 32 Vce = -40V 
forTIP32A Vce = -60V 
forTIP32B Vce = -80V 
for TIP 320 VcE= -100V 


-0.2 
-0.2 
-0.2 
-0.2 


mA 
mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


-1 


mA 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -30mA 
for TIP 32 
for TIP 32A 
for TIP 32B 
for TIP 320 


-40 
-60 
-80 
-100 


V 
V 
V 
V 


Vce (sat)* 


Collector-emitter 
saturation voltage 


Ic = -3A Ib = -375mA 


-1.2 


V 


VbE (on)* 


Base-emitter 
voltage 


Ic = -3A Vce = -4V 


-1.8 


V 


hpE 


DC current gain 


lc=-1A VcE = -4V 
Ic = -3A Vce = -4V 


25 
10 


50 


— 


hfe 


Small signal 
current gain 


lc= -0.5A Vce- -10V 
f = 1KHz 

lc=-0.5A Vce = -10V 
f = 1MHz 


20 
3 


— 



Pulsed: pulse duration = 300/Lts, duty cycle ^2%. 
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TIP41 
TIP41A 
TIWIB 
TIP41C 



EPITAXIAL-BASE NPN 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 41, TIP 41 A, TIP 41 B, and TIP 41 C are silicon epitaxial-base NPN power 

transistors in Jedec TO-220 plastic package intended for use in medium power 

linear and switching applications. 

The complementary PNP types are the TIP 42, TIP42A, TIP42B and TIP42C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP41 


TIP41A 


TIP41B 


TIP41C 


VcBO 


Collector-base voltage (Ie = 0) 


40V 


60V 


80V 


100V 


VCEO 


Collector-emitter voltage (Ib = 0) 


40V 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 




Ic 


Collector current 




6A 




'cm 


Collector peak current 




10A 




Ir 


Base current 




3A 




Ptot 


Total power dissipation atTcase^25°C 

Tamb^25°C 




65W 
2W 




"'"stg 


Storage temperature 




-65 to 1 SOX 




Ti 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




1.37'"^'' , r. 



E- 



0.S . 



TO~220 



5/80 
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mm 

TIP41C 



THERMAL DATA 



•th j-case 
'th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 1.92 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin.Typ. 


Max. 


Unit 


'ceo 


Collector cutoff 
current (Ib = 0) 


forTIP41andTIP41A 

VcE = 30V 
forTIP41BandTiP41C 

VcE = 60V 


0.7 
0.7 


mA 
mA 


'CES 


Collector cutoff 
current (Vbe = 0) 


forTIP41 VcE = 40V 
forTIP41A VcE = 60V 
forTIP41B VcE = 80V 
forTIP41C VcE = 100V 


0.4 
0.4 
0.4 
0.4 


mA 
mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcEO(sus) 


* Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 

forTIP41 

forTIP41A 

forTIP41B 

forTIP41C 


40 
60 
80 
100 


V 
V 
V 
V 


VcE(sat)* 


Collector-emitter 
saturation voltage 


Ic = 6A Ib = 0.6A 


1.5 


V 


Vbe* 


Base-emitter 
voltage 


Ic =6A VcE = 4V 


2 


V 


hpE* 


DC current gain 


Ic = 0.3A VcE = 4V 
Ic =3A VcE = 4V 


30 
15 


75 


— 


hfe 


Small signal 
current gain 


Ic =0.5A VcE = 10V 
f = 1 KHz 
f =1MHz 


20 
3 


— 



Pulsed: pulse duration = 300/xs, duty cycle ^ 2 % 
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Tff42 
TIP42A 
TIP^B 
T«'42C 



EPITAXIAL-BASE PNP 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 42, TIP 42A, TIP 42B and TIP 42C are silicon epitaxial-base PNP power 

transistors in Jedec TO-220 plastic package, intended for use in medium power 

linear and switching applications. 

The complementary NPN types are the TIP 41, TIP 41 A, TIP 41 B and TIP 41 C 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 42 


TIP 42 A 


TIP42B 


TIP 420 


VcBO 


Collector-base voltage (Ie = 0) 


-40 V 


-60 V 


-80 V 


-100V 


VcEO 


Collector-emitter voltage (Ib = 0) 


-40 V 


-60 V 


-80 V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 


Ic 


Collector current 




-6A 


'cm 


Collector peak current 




-10A 


Ir 


Base current 




-3A 


Ptot 


Total power dissipation at Tease ^25°C 




65W 




Tamb ^25°C 




2W 


Tstg 


Storage temperature 




-65 to 150°C 


Ti 


Junction temperature 




150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




± 



TO-220 
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mm 
mm 
mm 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 1 .92 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (T^ase = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ 


Max. 


Unit 


ICEO 


Collector cutoff 
current (Ib = 0) 


for TIP 42 and TIP 42A 

Vce = -30V 

for TIP 42B and TIP 42C 

Vce = -60V 


-0.7 
-0.7 


mA 
mA 


'ces 


Collector cutoff 
current (Vbe = 0) 


for TIP 42 Vce = -40V 
forTIP42A Vce = -60V 
forTIP42B Vce = -80V 
forTIP42C VcE= -100V 


-0.4 
-0.4 
-0.4 
-0.4 


mA 
mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


-1 


mA 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
(Ib=0) 


Ic = -30mA 
for TIP 42 
for TIP 42A 
for TIP 42B 
for TIP 42C 


-40 
-60 
-80 
-100 


V 
V 
V 
V 


Vce (sat)* 


Collector-emitter 
saturation voltage 


lc=-6A Ib=-0.6A 


-1.5 


V 


Vbe (on)* 


Base-emitter 
voltage 


Ic = -6A Vce = -4V 


-2 


V 


hpE* 


DC current gain 


Ic = -0.3A Vce = -4V 
Ic = -3A Vce = -4V 


30 
15 


75 


— 


hfe 


Small signal 
current gain 


lc = -0.5A Vce = -10V 
f = IKHz 

lc=-0.5A Vce = -10V 
f = 1MHz 


20 
3 


— 



Pulsed: pulse duration = 300^ts, duty cycle ^2%. 
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TIP47 

iim 

TIP49 
TIP50 



MULTIEPITAXIAL PUNAR NPN 



LINEAR AND SWITCHING APPLICATIONS 

The TIP47 to TIP50 are silicon multiepitaxial planar transistors in TO-220 plastic package 
intended for linear and switching applications. 



ABSOLUTE MAXIMUM RATINGS 




TIP47 


TIP48 


TIP49 


TIP50 


^CBO 


Collector base voltage (Ie = 0) 




360V 


400V 


450V 


500V 


VcEO 


Collector emitter voltage (Ib - 0) 




250V 


300V 


350V 


400V 


Vebo 


Emitter base voltage {\q = 0) 






5V 




'c 


Collector current 






1A 




'cm 


Collector peak current 






2A 




Ib 


Base current 






0.6A 




Ptot 


Total power dissipation at Tcas6 ^ 


25° C 




40W 




Ptot 


Total power dissipation at Tamb '^ 


25° C 




2W 




"''stg 


Storage temperature 






-65 to 150°C 




Ti 


Junction temperature 






150°C 





INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




rt 



TO-220 



10/82 
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TIP47 



TIP50 



THERMAL DATA 



»th j-case 
Hh j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max. 3.125 °C/W 
max. 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


'cEs Collector cutoff 
current (Vbe = 0) 


for TIP47 VcE = 350V 
for TIP48 VcE == 400V 
forTIP49 VcE = 450V 
for TIP50 VcE = 500V 




mA 
mA 
mA 
mA 


'ceo Collector cutoff 
current de = 0) 


forTIP47 VcE = 150V 
for TIP48 VcE = 200V 
for TIP49 VcE = 250V 
for TIP50 VcE = 300V 




mA 
mA 
mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcEO{sus) Collector emitter 
sustaining voltage 


lc = 30mA forTIP47 
for TIP48 
for TIP49 
for TIP50 


250 
300 
350 
400 


V 
V 
V 
V 


VcE(sat) * Collector emitter 
saturation voltage 


lc = 1A Ib = 0.2A 


1 


V 


VBE(on) * Base emitter 
on voltage 


lc = 1A VcE = 10V 


1.5 


V 
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TIP47 
TIP48 
TIP49 
TIP50 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


hpE* 


DC current gain 


lc = 1A VcE = 10V 


30 150 
10 


- 


h 


Transition frequency 


VcE = 10V lc = 0.2A 
f = 2IVlHz 


10 


MHz 


hfe 


Small signal 
current gain 


VcE = 10V lc=0.2 
f = 1KHz 


25 


- 



Pulsed: pulse duration = 300 fis duty cycle < 2%. 



Safe operating areas 
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TIP47 
TIP48 
TIP49 
TIP50 



Base-emitter saturation voltage 



Collector-base capacitance 
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TIP51 
TIP52 
TIP53 
TIP54 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE POWER SWITCH 

The TIP51, TIP52, TIP53, TIP54 are silicon multiepitaxial mesa NPN transistors in SOT-93 

plastic package. 

They are intended for high voltage, fast switching Industrial and consumer applications. 



ABSOLUTE MAXIMUM RATINGS 



TIP51 TIP52 TIP53 TIP54 



^CES 
VcEO 

Vebo 
Ic 
'cm 
Ib 

Ptot 
^stg 



Collector-emitter voltage (Vbe = 0) 

Collector-emitter voltage (Ib *= 0) 

Emitter-base voltage (Ic === 0) 

Collector current 

Collector peak current 

Base current 

Total power dissipation at Tease ^ 25° C 

Storage temperature 

Junction temperature 



350V 
250V 



400V 
300V 



450V 
350V 
5V 
3V 
5A 
0.6A 
100W 
-65 to 150°C 
150°C 



500V 
400V 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 



I 



1 
1 



i.gs 



(sim. to TO-218) SOT-93 



10/82 



542 



TIP53 
TIPS4 



THERMAL DATA 



Rth j- 



Thermal resistance junction-case 



max. 1.25 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'CES 


Collector-cutoff 
current (Vbe — 0) 


for TIP51 
for TIP52 
for TIP53 
for TIP54 


VcE = 350V 
VcE = 400V 
VcE = 450V 
VcE = 500V 




mA 
mA 
mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


for TIP51 
for TIP52 
for TIP53 
for TIP54 


VcE = 150V 
VcE = 200V 
VcE = 250V 
VcE = 300V 




mA 
mA 
mA 
mA 


' EBO 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


1 


mA 


VcEO(susl Collector-emitter 
sustaining voltage 
(Ib-^O) 


Ic = 30mA 


for TIP51 
for TIP52 
for TIP53 
forTIP54 


250 
300 
350 
400 


V 
V 
V 
V 


VcE(sat) 


* Collector-emitter 
saturation voltage 


Ic -3A 


Ib-0.6A 


1.5 


V 


Vbe* 


Base-emitter 


Ic =3A 


VcE = 10V 


1.5 


V 


hpE* 


DC current gain 


Ic =0.3A 
lc=3A 


VcE = 10V 
VcE = 10V 


30 
10 


150 


- 


hfe 


Small signal 
current gain 


lc = 0.2A; VcE = 10V;f=1KHz 
lc-0.2A; VcE = 10V;f=1MHz 


30 
2.5 


- 
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TIP52 
TIP53 
TIP54 



ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Eg/b Second breakdown 
Un clamped energy 


Vbe = 20V Rbe = 10012 
L = 30mH 


100 


mJ 


ton Turn-on time 


Ic = 1A Ibi = 100mA 
Vcc = 200V 


0.2 


MS 


toff Turn-off time 


lc = 1A lBi = ~lB2=100mA 
Vcc = 200V 


2 


MS 



* Pulsed: pulse duration = 300 Ms, duty cycle = 1 .5% 



Safe operating areas 
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EPITAXIAL-BASE NPN 



hpiw 

TIP101 
TIP102 



POWER DARLINGTONS 

The TIP 100, TIP 101 and TIP 102 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration mounted in Jedec TO-220 plastic package, 
intended for use in power linear and switching applications. 
The complementary PNP types are the TIP 105, TIP 106 and TIP 107 respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 100 


TIP 101 


TIP 102 


VcBO 


Collector-base voltage (Ie = 0) 


60V 


80V 


100V 


VCEO 


Collector-emitter voltage (Ib = 0) 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 


Ic 


Collector current 




8A 


IcM 


Collector peak current 




15A 


Ib 


Base current 




1A 


Plot 


Total power dissipation at Tease ^25°C 




80W 




Tamb ^25°C 




2W 


Tstg 


Storage temperature 


- 


65 to 150°C 


T] 


Junction temperature 




150°C 



MECHANICAL DATA 



Dimensions in mm 



Coilector connected to tab. 




TO-220 



545 



5/80 



TiPim 

TIP101 
TIP102 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



1.56 
62.5 



°C/W 
°C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


IcEo Collector cutoff 
current (Ib = 0) 


for TIP 100 VcE = 30V 
for TIP 101 VcE = 40V 
for TIP 102 VcE = 50V 


50 
50 
50 


^A 

^LtA 

/xA 


IcBo Collector cutoff 
current (Ie = 0) 


for TIP 100 Vgb = 60V 
for TIP 101 VcB = 80V 
for TIP 102 VcB = 100V 


50 
50 
50 


AcA 
/xA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


8 


mA 


Vceo (sus)* Collector-emitter 
sustaining voltage 

08=0) 


Ic = 30mA 
for TIP 100 
for TIP 101 
for TIP 102 


60 
80 
100 


V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic = 3A Ib = 6mA 
Ic = 8A Ib = 80mA 


2 
2.5 


V 
V 


Vbe* Base-emitter 
voltage 


Ic = 8A VcE = 4V 


2.8 


V 


hpE* DC current gain 


Ic = 3A VcE = 4V 
Ic = 8A VcE = 4V 


1000 20000 
200 


— 


Vp* Forward voltage 
of commutation 
diode (Ib = 0) 


|p=. -lc = 10A 


2.8 


V 



Pulsed: pulse duration = 300/xs, duty cycle ^2 

546 
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EPITAXIAL-BASE PNP 



TIP105 
TIP106 
TIPIfl? 



POWER DARLINGTONS 

The TIP 105, TIP 106 and TIP 107 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration mounted In Jedec TO-220 plastic package 
intended for use in power linear and switching applications. 
The complementary NPN types are the TIP 100, TIP 101 and TIP 102 respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 105 


TIP 106 


TIP 107 


VCBO 


Collector-base voltage (Ie = 0) 


-60 V 


-80V 


-100V 


VCEO 


Collector-emitter voltage (Ib = 0) 


-60 V 


-80 V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 


In 


Collector current 




-8A 


ICM 


Collector peak current 




-15A 


Ib 


Base current 




-1A 


Ptot 


Total power dissipation at Tease ^25°C 




SOW 




Ta^b ^25°C 




2W 


Tstg 


Storage temperature 


- 


65 to 150°C 


Tj 


Junction temperature 




150°C 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 



547 



5/80 



TIP105 
TIPIW 
TIP107 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 1.56 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


MIn. Typ. Max. 


Unit 


Iqeo 


Collector cutoff 
current (Ib = 0) 


for TIP 105 
for TIP 106 
for TIP 107 


VcE = -30 V 
VcE = -40V 
VcE = -50 V 


-50 
-50 
-50 


IJiA 
/.A 
/xA 


Iqbo 


Collector cutoff 
current (Ie = 0) 


for TIP 105 
for TIP 106 
for TIP 107 


VcB=-60V 
Vcb = -80V 
VcB=-100V 


-50 
-50 
-50 


fjiA 

fJLA 

fiA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


ii 


-8 


mA 


VcEO (sus 


)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -30mA 
for TIP 105 
for TIP 106 
for TIP 107 


-60 
-80 
-100 


V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


Ic = -3A 
Ic = -8A 


Ib = -6mA 
Ib = -80mA 


-2 
-2.5 


V 
V 


Vbe (on)* 


Base-emitter 
voltage 


Ic = -8A 


VcE = -4V 


-2.8 


V 


hpE* 


DC current gain 


Ic = -3A 
Ic = -8A 


VcE = -4V 
VcE=-4V 


1000 
200 


20000 


— 


Vf* 


Forward voltage 
of commutation 
diode (Ib = 0) 


If=-Ic=- 


10A 


-2.8 


V 



Pulsed: pulse duration = SOOfjus, duty cycle ^2%. 
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EPITAXIAL-BASE NPN 



npiio 

TIP111 
IIP112 



POWER DARLINGTONS 

The TIP 110, TIP 111 and TIP 112 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in medium power linear and switching applications. 
The complementary PNP types are the TIP 115, TIP 116 and TIP 117 respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 110 


TIP 111 


TIP 112 


VcBO 


Collector-base voltage (Ie = 0) 


60V 


80V 


100V 


Vceo 


Collector-emitter voltage (Ib = 0) 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 


Ic 


Collector current 




2A 


'cm 


Collector peak current 




4A 


Ir 


Base current 




50mA 


Ptot 


Total power dissipation at Tease ^25°C 




50W 




Tar^b ^25°C 




2W 


Tstg 


Storage temperature 


- 


65 to 150°C 


Tj 


Junction temperature 




150°C 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO~220 



549 



5/80 



TIP110 
T1P111 
TIP112 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



2.5 
62.5 



°G/W 
°G/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIIn. Typ. 


IVIax. 


Unit 


'ceo 


Collector cutoff 
current (Ib = 0) 


for TIP 110 
for TIP 111 
for TIP 112 


VcE = 30V 
VcE = 40V 
VcE = 50V 


2 
2 
2 


mA 
mA 
mA 


'CBO 


Collector cutoff 
current (Ie = 0) 


for TIP 110 
for TIP 111 
for TIP 112 


VcB = 60V 
VcB = 80V 
VcB = 100V 


1 

1 
1 


mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


2 


mA 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 
for TIP 110 
for TIP 111 
for TIP 112 


60 
80 
100 


V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = 2A 


Ib = 8mA 


2.5 


V 


Vbe (on)* 


Base-emitter 
voltage 


lc = 2A 


VcE = 4V 


2.8 


V 


hpE* 


DC current gain 


lc = 1A 
lc = 2A 


VcE = 4V 
VcE = 4V 


1000 
500 


— 



Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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EPITAXIAL-BASE PNP 



TIP115 
TIP116 
TIP117 



POWER DARLINGTONS 

The TIP 115, TIP 116 and TIP 117 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in medium power linear and switching applications. 
The complementary NPN types are the TIP 110, TIP 111 and TIP 112 respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 115 


TIP 116 


TIP 117 


VcBO 


Collector-base voltage (Ie = 0) 


-60 V 


-80 V 


-100V 


VCEO 


Collector-emitter voltage (Ib = 0) 


-60 V 


-80 V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 


Ic 


Collector current 




-2A 


'cm 


Collector peak current 




-4A 


Ir 


Base current 




-50mA 


Ptot 


Total power dissipation at Tease ^25°C 




50W 




Tarnb ^25°C 




2W 


Tstg 


storage temperature 


- 


65 to 150°C 


Ti 


Junction temperature 




150°C 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 
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5/80 



TIP115 

TiPiie 

TIP117 



THERMAL DATA 



■'th j-case 
•»th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 2.5 °C/W 
max 62.5 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


IVIin. Typ, 


IVIax. 


Unit 


'ceo 


Collector cutoff 
current (Ib = 0) 


for TIP 115 
for TIP 116 
for TIP 117 


VcE = -30V 
VcE = -40V 
VcE = -50 V 


-2 
-2 
-2 


mA 
mA 
mA 


Iqbo 


Collector cutoff 
current (Ie = 0) 


for TIP 115 
for TIP 116 
for TIP 117 


<<< 

CD CD CD 
II II II 
1 1 1 

-»■ 00 O) 

o o o 
o<< 


-1 

-1 
-1 


mA 
mA 
mA 


Iebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


-2 


mA 


VcEO (sus 


*Collector-emitter 
sustaining voltage 
08 = 0) 


Ic = -30mA 
for TIP 115 
for TIP 116 
for TIP 117 


-60 
-80 
-100 


V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


ic = -2A 


Ib = -8mA 


-2,5 


V 


Vbe (on)* 


Base-emitter 
voltage 


Ic = -2A 


VcE = -4V 


-2.8 


V 


hpE* 


DC current gain 


ic = -1A 
Ic = -2A 


VcE = -4V 
VcE = -4V 


1000 
500 


— 



Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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EPITAXIAL-BASE NPN 



TIP120 
TIP121 
TIP122 



POWER DARLINGTONS 

The TIP 120, TIP 121 and TIP 122 are silicon epitdxial-base NPN transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in power linear and switching applications. 
The complementary PNP types are the TIP 125, TIP 126 and TIP 127 respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 120 


TIP 121 


TIP 122 


VCBO 


Collector-base voltage (Ie = 0) 


60V 


80V 


100V 


VcEO 


Collector-emitter voltage (Ib = 0) 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 


lo 


Collector current 




5A 


'cm 


Collector peak current 




8A 


Ib 


Base current 




0.1A 


Ptot 


Total power dissipation at Tease ^25°C 




65W 




Tar.b^25X 




2W 


"•"stg 


Storage temperature 


— 


65 to 150°C 


T] 


Junction temperature 




150°C 



MECHANICAL DATA 



Dimensions in mm 



Cot lector connected to tab. 




TO-220 
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10/82 



TIP120 
TIP121 
TIP122 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



1.92 
62.5 



°C/W 
°C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcEo Collector cutoff 
current (Ib = 0) 


for TIP 120 
for TIP 121 
for TIP 122 


VcE = 30V 
VcE = 40V 
VcE = 50V 


0.5 
0.5 
0.5 


mA 
mA 
mA 


IcBo Collector cutoff 
current (Ie = 0) 


for TIP 120 
for TIP 121 
for TIP 122 


VcB = 60V 
VcB = 80V 
VcB=100V 


0.2 
0.2 
0.2 


mA 
mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


2 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 
for TIP 120 
for TIP 121 
for TIP 122 


60 
80 
100 


V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


lc = 3A 
lc = 5A 


Ib= 12mA 
Ib = 20mA 


2 
4 


V 
V 


Vbe (on)* Base-emitter 
voltage 


lc = 3A 


VcE = 3V 


2.5 


V 


hpE* DC current gain 


Ic = 0.5A 
Ic = 3A 


VcE = 3V 
VcE = 3V 


1000 
1000 


— 



* Pulsed: pulse duration = 300/>is, duty cycle ^2 
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TJP120 
TIP121 
fiPt22 



Safe operating areas 
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TIP120 
TIP121 
TIP122 



Collector-emitter saturation voltage 



Base-emitter voltage 



^CECsat) 
(V) 



3 

2.6 

2.2 
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(V)« 
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TIP125 
TIP12B 
TIP127 



EPITAXIAL-BASE PNP 



POWER DARLINGTONS 

The TIP 125, TIP 126 and TIP 127 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, Intended 
for use In power linear and switching applications. 
The complementary NPN types are the TIP 120, TIP 121 and TIP 122 respectively. 



ABSC 


)LUTE MAXIMUM RATINGS 


TIP 125 


TIP 126 


TIP 127 


VCBO 


Collector-base voltage (Ie = 0) 


-60 V 


-80 V 


-100V 


VCEO 


Collector-emitter voltage (Ib = 0) 


-60 V 


-80 V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 


Ic 


Collector current 




-5A 


'cm 


Collector peak current 




-8A 


Ib 


Base current 




-0.1A 


Ptot 


Total power dissipation at Tease ^25°C 




65W 




Tanb ^25°C 




2W 


"'"stg 


Storage temperature 


— 


65 to 150°C 


Tj 


Junction temperature 




150°C 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




1^271 I J 



TO-220 



10/82 
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TIP125 
TIP127 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistBpQe junction-ambient 



max 
max 



1.92 
62.5 



°G/W 
°C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


IcEo Collector cutoff 
current (le = 0) 


for TIP 125 
for TIP 126 
for TIP 127 


VcE = -30V 

. VcE = -40V 

VcE = -50V 


-0.5 
-0.5 
-0.5 


mA 
mA 
mA 


IcBO Collector cutoff 
current (Ie = 0) 


for TIP 125 
for TIP 126 
for TIP 127 


VcB = -60 V 
VcB = -80V 
VcB = -100V 


-0.2 
-0.2 
-0.2 


mA 
mA 
mA 


Iebo Emitter cutoff 
current (Ic = 0) 


Veb = -5V 


-2 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib=0) 


Ic = -30mA 
for TIP 125 
for TIP 126 
for TIP 127 


-60 
-80 
-100 


V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic = -3A 
Ic = -5A 


Ib = -12mA 
Ib = -20mA 


-2 
-4 


V 
V 


Vbe (on)* Base-emitter 
voltage 


Ic = -3A 


VcE = -3V 


-2.5 


V 


hpE* DC current gain 


Ic = -0.5A 
Ic = -3A 


VcE = -3V 
VcE = -3V 


1000 
1000 


-^ 



'Pulsed: pulse duration = 300/xs, duty cycle^2%. 
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TIP125 
TIP126 
TIP127 



Safe operating areas 
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imm 
win 



Base-emitter voltage 
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TIP125 
TIP126 
TIP127 



Collector cutoff current 



Collector base capacitance 
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Saturated switching characteristics 
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EPITAXIAL-BASE NPN 



TIP130 
TIP131 
TIP132 



POWER DARLINGTONS 

The TIP130, TIP131 and TIP 132 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration mounted in Jedec TO-220 plastic package 
intended for use in power linear and switching applications. 
The complementary PNP types are the TIP 135, TIP 136 and TIP 137 respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 130 


TIP 131 


TIP 132 


VcBO 


Collector-base voltage (Ie = 0) 


60V 


80V 


100V 


VcEO 


Collector-emitter voltage (Ib = 0) 


60V 


80V 


100V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 


Ic 


Collector current 




8A 


'cm 


Collector peak current 




12A 


Ib 


Base current 




0.3A 


Ptot 


Total power dissipation at Tease ^25°C 




70W 




Tar^b ^25°C 




2W 


Tstg 


Storage temperature 


- 


65 to 150°C 


T) 


Junction temperature 




150°C 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 
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wm 

TIP131 
TIP132 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 
max 



1.78 
62.5 



°G/W 
°G/W 



ELECTRICAL CHARACTERISTICS (Tease 


^ 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


>CEO 


Collector cutoff 
current (Ib = 0) 


for TIP 130 
for TIP 131 
for TIP 132 


,VcE = 30V 
VcE = 40V 
VcE = 50V 


0.5 
0.5 
0.5 


mA 
mA 
mA 


Iqbo 


Collector cutoff 
current (Ie = 0) 


for TIP 130 
for TIP 131 
for TIP 132 


VcB = 60V 
■^VcB = 80V 
Vcb= lOOV 


0.2 
0.2 
0.2 


mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 5V 


5 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30mA 
for TIP 130 
for TIP 131 
for TIP 132 


60 
80 
100 


V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = 4A 
lc = 6A 


Ib = 16mA 
Ib = 30mA 


2 
3 


V 
V 


Vbe* 


Base-emitter 
voltage 


lc = 4A 


VcE = 4V 


2.5 


V 


hpE* 


DC current gain 


lc= 1A 
lc = 4A 


VcE = 4V 
VcE = 4V 


500 

1000 15000 


— 



* Pulsed: pulse duration = 300/>ts, duty cycle ^2 
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% 



EPITAXIAL-BASE PNP 



tmm 

TIP137 



POWER DARLINGTONS 

The TIP 135, TIP 136 and TIP 137 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in power linear and switching applications. 
The complementary NPN types are the TIP 130, TIP 131 and TIP 132 respectively. 



ABSOLUTE MAXIMUM RATINGS 


TIP 135 


TIP 136 


TIP 137 


VcBO 


Collector-base voltage (Ie = 0) 


-60 V 


-80 V 


-100V 


VcEO 


Collector-emitter voltage (Ib = 0) 


-60 V 


-80 V 


-100V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 


Ic 


Collector current 




-8A 


IcM 


Collector peak current 




-12A 


Ir 


Base current 




-0.3A 


Ptot 


Total power dissipation at Tease ^25°C 




70W 




Tamb ^25°C 




2W 


Tstg 


Storage temperature 


- 


65 to 150°C 


Tj 


Junction temperature 




150°C 



MECHANICAL DATA 



Dimensions in mm 



Collector connected to tab. 




TO-220 
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TIP135 
TIP138 
TIP137 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 1 .78 °G/W 
max 62.5 °G/W 



ELECTRICAL CHARACTERISTICS (Tease - 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Iqeo 


Collector cutoff 
current (Ib = 0) 


for TIP 135 
for TIP 136 
for TIP 137 


VcE = -30V 
VcE = -40V 
VcE = -50V 


-0.5 
-0.5 
-0.5 


mA 
mA 
mA 


'CBO 


Collector cutoff 
current (Ie = 0) 


for TIP 135 
for TIP 136 
for TIP 137 


VcB = -60 V 
VcB = -80V^ 
VcB=-100V 


-0.2 
-0.2 
-0.2 


mA 
mA 
mA 


Iebo 


Enfiitter cutoff 
current (Ic = 0) 


Veb = -5V 


-5 


mA 


VcEO (sus 


)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -30mA 
for TIP 135 
for TIP 136 
for TIP 137 


-60 
-80 
-100 


V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


Ic = -4A 
Ic = -6A 


Ib = -16mA 
\b = -30mA 


-2 
-3 


V 
V 


VbE (on)* 


Base-emitter 
voltage 


Ic = -4A 


VcE = -4V 


-2.5 


V 


hpE* 


DC current gain 


lc=-1A 
Ic = -4A 


VcE = -4V 
VcE = -4V 


500 
1000^ 


16000 


— 



'Pulsed: pulse duration = 300^ts, duty cycle ^2%. 
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EPITAXIAL-BASE NPN/PNP 



TIP140/TIP145 
TIP14UTIP146 
Tin42/TIP147 



POWER DARLINGTONS 

The TIP140, TIP141, TIP142 are silicon epitaxial base NPN transistors in monolithic 
Darlington configuration and are mounted in SOT-93 plastic package. They are intended 
for use in power linear and switching applications. 
The complementary PNP types are TIP145, TIP146, TIP147 respectively. 



ABSOLUTE MAXIMUM RATINGS NPN 


TIP140 


TIP141 


TIP142 




*PNP 


TIP145 


TIP146 


TIP147 


VcBO 


Collector-base voltage (1^ = 0) 


60V 


80V 


100 V 


VcEO 


Collector-emitter voltage (Ig = 0) 


60V 


80V 


100 V 


Vebo 


Emitter base voltage (1^ = 0) 




5V 




Ic 


Collector current 




10A 




'cm 


Collector peak current (repetitive) 




20A 




■b 


Base current 




0.5A 




Pto. 


Total power dissipation at Tease ^ 25°C 




125W 




Tstg 


Storage temperature 


-65 to 150°C 




Tj 


Junction temperature 




150°C 





For PNP types voltage and current values are negative. 



MECHANICAL DATA 



Dimensions in mm 



Collector conr^ected to tab. 







(sim. to TO-218) SOT-93 
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TIP14B/TIP145 
TIP141/TIP146 
TIP142/TIP147 



THERMAL DATA 



Rth j-case Thermal resistance junction-case 



max 1 °C/W 



ELECTRICAL CHARACTERISTICS (Tc 



25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


•cBo Collector cutoff 
current {1^ = 0) 


forTIP140/5 VcB= 60V 
forTIP141/6 VcB= 80V 
forTIP142/7 Vcb = 100V 


1 
1 
1 


mA 
mA 
mA 


'ceo Collector cutoff 
current (Ib = 0) 


for TIP140/5 Vcb ^ 30V 
for TIP141/6 Vce = 40V 
for TIP142/7 Vce = 50V 


2 
2 
2 


mA 
mA 
mA 


Iebo Emitter cutoff current 
(lc=0) 


Vebo=5V 


2 


mA 


VcEO(sus* Collector emitter 
sustaining voltage 
(Ib = 0) 


Ic = 30 mA forTIP140/5 
forTIP141/6 
forTIP142/7 


60 
80 
100 


V 
V 
V 


Vce (sat)* Collector-emitter 
saturation voltage 


lc= 5A lB = 10mA 
1^ = lOA lB=40mA 


2 
3 


V 
V 


Vbe * Base-emitter voltage 


|^=:10A VcE = 4V 


3 


V 


hpE* DC current gain 


lc= 5A VcE=4V 
|^ = 10A VcE = 4V 


1000 
500 


- 


ton Turn-on time 


lc = 10A lBi=40mA 
Ib2 = -40 mA Rl = 3^2 


0.9 


MS 


toff Turn-off time 


4 


MS 



* Pulsed: pulse duration = 200 /is, duty cycle = 1 .5%. 
For PNP devices voltage and current values are negative 
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Safe operating areas 
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TIP14fl/TIP145 
TIP141/TIP146 
TIP142/TIP147 



Collector-emitter saturation voltage 
{TIP1 40/1/2) 
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Collector-emitter saturation voltage 
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DC transconductance (TIP145/6/7) 
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■nM41 / TIMtt 



Collector-emitter saturation voltage 
(TIP145/6/7) 



VCE(sat) 
(V) 



Collector-emitter saturation voltage 
(TIP145/6/7) ,„,,,, 
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2N305SE 



EPITAXIAL-BASE NPN 



POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3055E is a silicon epitaxial-base NPN transistor in Jedec TO-3 metal case. 
It is intended for power switching circuits, series and shunt regulators, output stages and 
high fidelity amplifiers. 



ABSOLUTE MAXIMUM RATINGS 



^GBG 


Collector-base voltage (1^ = 0) 


100 


V 


VcFR 


Collector-emitter voltage (Rbe = 1 00^) 


70 


V 


VoFO 


Collector-emitter voltage (ig = 0) 


60 


V 


VPBO 


Emitter-base voltage (\q = 0) 


7 


V 


\r 


Collector current 


15 


A 


Ir 


Base current 


7 


A 


P,o, 


Total power dissipation at T^ase ^ 25 °C 


115 


W 


T.,c, 


Storage temperature 


-65 to 200 


"C 


Ti 


Junction temperature 


200 


"C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 





TO-3 



10/82 



572 




THERMAL DATA 



f^thj-case Thermal resistance junction-case 



max 



1.5 °C/W 



ELECTRICAL CHARACTERISTICS (J,^,^ = 


25 °C 


unless ( 


Dtherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


IcEv Collector cutoff 

current (Vbe= -1.5V) 


VcE 
VcE 


= 100 V 
= 100 V 


' case 


= 150°C 


1 
5 


mA 
mA 


IcEo Collector cutoff 
current (Ib = 0) 


VcE 


= 30 V 






0.7 


mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb 


= 7 V 






5 


mA 


VcER (sus)*Collector-emitter sust. 
voltage (Rbe=100^) 


Iq 


= 200 mA 






70 


V 


VcEo (sus)*^o"®ctor-emitter sust. 
voltage (Ib = 0) 


Iq 


= 200 mA 






60 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


Iq 
Iq 


= 4 A 
= 10 A 


Ib = 
Ib = 


400mA 
3.3A 


1 
3 


V 
V 


Vbe* Base-emitter 
voltage 


Iq 


= 4 A 


VcE = 


4V 


1.5 


V 


hpE* DC current gain 

Group 4 
Group 5 
Group 6 
Group 7 


Ic 
Ic 
Iq 
Iq 
•c 
Iq 


= 0.5 A 
= 0.5 A 
= 0.5 A 
= 0.5 A 
= 4 A 
= 10 A 


<<<<<< 

o o o o o o 

m m m m m m 

II II II II II II 


4V 
4V 
4V 
4V 
4V 
4V 


20 

35 

60 

120 

20 

5 


50 

75 

145 

250 

70 


— 


hFEi/hFE2*Matched pair 


Iq 


= 0.5 A 


VcE = 


4V 


1.6 


— 


fj Transition frequency 


"c 


= 1 A 


VcE = 


4V 


2.5 


MHz 


Is/b** Second breakdown 
collector current 


VcE 


= 40 V 






2.87 


A 



Pulsed: pulse duration = 300 \xs, duty cycle = 1.5% 
Pulsed: Is, non repetitive pulse 
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2N30S5E 



Safe operating areas 



DC current gain 
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2NSI55E 



Small signal current gain 



Collector-base capacitance 
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Saturated switching characteristics 



Power rating chart 
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2N3440 



EPITAXIAL PLANAR NPN 



HIGH VOLTAGE TRANSISTORS 

The 2N3439, 2N3440 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu- 
larly suited as drivers in high-voltage low current inverters, switching and series re- 
gulators. 



ABSOLUTE MAXIMUM RATINGS 


2N3439 


2N3440 


^CBO 
VcEO 

Vebo 
Ir, 


Collector-base voltage ( 1 e= 0) 
Collector-emitter voltage ( 1 b= 0) 
Emitter-base voltage ( 1 c= 0) 
Collector current 


450V 300V 
350V 250V 

7V 

1A 


Ir 


Base current 


0.5A 


P,o, 


Total power dissipation at T^ase-^S^C 
T^^b -^50°C 


10W 
1W 


J.,. 


Storage temperature 
Junction temperature 


-65 to 200°C 
200°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 



5.08 






6.6^^" 




12.7 m,n. 
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THERMAL DATA 


^th j-case Thermal resistance junction-case 
•^h j-amb Thermal resistance junction-ambient 


max 17.5 °C/W 
max 150 °C/W 


ELECTRICAL CHARACTERISTICS(T^33g=25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. Typ. iVIax. 


Unit 


IcBo Collector cutoff 
current (Ie=0) 


for2N3439 Vce=360V 
for2N3440 Vcb=250V 


20 
20 


^lA 
^lA 


IcEo Collector cutoff 
current (Ib = 0) 


for2N3439 Vce=300V 
for2N3440 Vce=200V 


20 
50 


^lA 


IcEx Collector cutoff 

current (Vbe=-1,5V) 


for2N3439 Vce=450V 
for2N3440 Vce=300V 


500 
500 


^A 
HA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=6V 


20 


HA 


^CEo (sus)*^"®ctor-emitter 
sustaining voltage 
(Ib=0) 


Ic =50mA 

for2N3439 

for2N3440 


350 
250 


V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


1 c =50mA 1 B =4mA 


0.5 


V 


VBE(sat)* Base-emitter 

saturation voltage 


Ic =50mA 1 B =4mA 


1.3 


V 


Cob Output capacitance 


VcB=10V,f=IMHz 


10 


PF 


hpE* DC current gain 


Ic =20mA Vce=10V 
for2N3439 

Ic =2mA Vce=10V 


40 160 
30 


— 


hfe Small signal 
current gain 


Ic -5mA Vce-10V 
f = 1 KHz 


25 


- 


fj Transition frequency 


Ic =10mA VcE=10V 
f =5MHz 


15 


MHz 



Pulsed: pulse duration =300 ins, duty cycle <2% 
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2N3440 
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2N3713 
2N3714 
2N371§ 
2N3716 



EPITAXIAL-BASE NPN 



POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3713, 2N 3714, 2N 3715 and 2N 3716 are silicon epitaxial-base NPN power 

transistors in Jedec TO-3 metal case. They are intended for use in power linear and 

switching applications. 

The complementary PNP types are the 2N 3789, 2N 3790. 2N 3791 and 2N 3792 

respectively. 



ABSC 


ILUTE MAXIMUM RATINGS 


2N3713 


2N3714 






2N3715 


2N3716 


VcRO 


Collector-base voltage (Ie = 0) 


80V 


100V 


VOFO 


Collector-emitter voltage (\q = 0) 


60V 


80V 


Vfro 


Emitter-base voltage (Ic = 0) 


7V 


In 


Collector current 


10A 


Ir 


Base current 


4A 


Plot 


Total power dissipation at T^ase < 25°C 


150W 


Tstq 


Storage temperature 


-65 to 200°C 


T) 


Junction temperature 


200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions In mm 



Collector connected to case 






gymax 


, n^T ;:.. 
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2W3713 
2M3714 
IIII3T15 



THERMAL DATA 



*th j-case 



Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (T^^,^ = 25 °C unless 


otherwise 


specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


icEx Collector cutoff 


VcE= 80 V 








current 


for2N3713and2N3715 




1 


mA 


(Vbe =-1.5V) 


VcE= 100 V 










for2N3714and2N3716 




1 


mA 




T,333= 150 °C 










VcE= 60 V 










for2N3713and2N3715 




10 


mA 




VoE= 80 V 










for2N3714and2N3716 




10 


mA 


Iebo Emitter cutoff 


Veb= 7V 




5 


mA 


current (lc = 0) 










VcEO(sus)* Collector-emitter 


Ic = 200 mA 








sustaining voltage 


for2N3713and2N3715 


60 




V 


(Ib = 0) 


for2N3714and2N3716 


80 




V 


VcE(sat)* Collector-emitter 


Ic = 5 A Ib = 0.5A 








saturation voltage 


for2N3713and2N3714 




1 


V 




for2N3715and2N3716 




0.8 


V 


Vbe (sat)* Base-emitter 


Ic = 5 A Ib = 0.5A 








saturation voltage 


for2N3713and2N3714 




2 , 


V 




for2N3715and2N3716 




1.5 


V 


VgE* Base-emitter voltage 


Ic = 3A VcE= 2V 


1.5 


V 


hpE* DC current gain 


Ic = 1 A VcE= 2V 










for2N3713and2N3714 


25 


90 


— 




for2N3715and2N3716 


50 


150 


— 




Ic = 3A VcE= 2V 










for2N3713and2N3714 


15 




— 




for2N3715and2N3716 


30 


120 


— 




Iq = 10A VcE= 4V 


5 




— 


fj Transition frequency 


Ic = 0.5 A VcE= 10 V 


4 


MHz 



* Pulsed: pulse duration = 300 |jls, duty cycle = 1.5% 
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2N3713 
2N3714 
2N371S 
2N37ie 



Safe operating areas 
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2N3789 
2N3790 
2N3791 
2N3792 



EPITAXIAL-BASE PNP 



POWER UNEAR AND SWITCHING APPLICATIONS 

The 2N 3789, 2N 3790, 2N 3791 and 2N 3792 are silicon epitaxial-base PNP power 

transistors in Jedec TO-3 metal case. They are intended for use in power linear and 

switching applications. 

The complementary NPN types are the 2N 3713, 2N 3714, 2N 3715 and 2N 3716 

respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N3789 


2N3790 






2N3791 


2N3792 


VcBO 


Collector-base voltage (Ie = 0) 


-60V 


-80V 


VcFO 


Collector-emitter voltage (Ig = 0) 


-60V J 


-80V 


Vfbo 


Emitter-base voltage (Iq = 0) 


-7V 


In 


Collector current 


-10A 


Ir 


Base current 


-4A 


P,o, 


Total power dissipation T^ase ^ 25°C 


150W 


Ts„ 


Storage temperature 


-65 to 200°C 


Tj 


Junction temperature 


200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




+^ \A.0^4.09 
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mmm 
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THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (T^^^^ = 25 °C unless otinerwise specified) 



Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


Iqex Collector-emitter 
cutoff current 
(Vbe =1.5V) 


VcE= -60 V 

for2N3789 and 2N3791 
VcE= -80 V 
for2N3790and2N3792 

T,333= 150°C 

VcE= -60 V 
for2N3789and2N3791 
VcE= -80 V 
for2N3790and2N3792 


-1 
-1 

-5 
-5 


mA 
mA 

mA 
mA 


Iebo Emitter cutoff 
current (lc=0) 


Veb= -7V 


-5 


mA 


VcEO(sus)* Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -200 mA 

for2N3789and2N3791 

for2N3790and2N3792 


-60 
-80 


V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


1^ = -4 A Ib = -0.4A 
for2N3789and2N3790 
1^ = -5 A Ib = -0.5A 
for2N3791 and 2N3792 


-1 
-1 


V 
V 


Vbe (sat)* Base-emitter 

saturation voltage 


Iq = -4 A Ib = -0.4A 
for2N3789and2N3790 
1^ = -5 A Ib = -0.5A 
for2N3791 and 2N3792 


-2 
-1.5 


V 
V 


hpE* DC current gain 


Iq = -1 a Vce= -2V 
for2N3789and2N3790 
for2N3791 and 2N3792 
Iq = -3A Vce= -2V 
for2N3789and2N3790 
for2N3791 and 2N3792 
Iq = -10A VcE= -4V 


25 90 
50 150 

15 

30 120 

5 


— 


fj Transition frequency 


Ic = -0.5A VcE= -10 V 


4 


MHz 



Pulsed: pulse duration = 300 fxs, duty cycle = 1.5% 

585 



2N3789 
2N379Q 
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Safe operating areas 
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2N4234 
2N4235 
2N4236 



EPITAXIAL PLANAR PNP 



MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4234, 2N4235 and 2N4236 are silicon epitaxial planar PNP transistors 

in Jedec TO-39 metal case. 

They are intended for use in switching and amplifier applications. 

The complementary NPN types are the 2N4237, 2N4238 and 2N4239 respectively. 



ABSOLUTE MAXIMUM RATINGS 




2N4234 


2N4235 


2N4236 


VcBO 


Collector-base voltage (Ie = 0) 




-40V 


-60V 


-80V 


VcEO 


Collector-emitter voltage (Ib = 0) 




-40V 


-60V 


-80V 


Vebo 


Emitter-base voltage (Ic = 0) 




-7V 


Ic 


Collector current 




-3A 


Ib 


Base current 




-0.2A 


Ptot 


Total power dissipation at Tease ^ 


25 °C 


6W 




Tamb ^ 


25°C 


1W 


"'"stg 


Storage temperature 




-65 to 200°C 


Tj 


Junction temperature 




200° 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in nnm 



Collector connected to case 
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P005-B 



TO-39 
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2N4234 
211635 
2N423e 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 29 °C/W 
max 175 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


•CBO 


Collector cutoff 


for 2N4234 


VcE = -40V 




-0.1 


mA 




current (Ie = 0) 


for 2N4235 


VcE = -60V 




-0.1 


mA 






for 2N4236 


VcE = -80V 




-0.1 


mA 


'CEV 


Collector cutoff 


for 2N4234 


VcE = -40V 




-0.1 


mA 




current (Vbe = 1-5) 


for 2N4235 


VcE = -60V 




-0.1 


mA 






for 2N4236 


VcE = -80V 




-0.1 


mA 






Tease =150°C 














for 2N4234 


VcE = -30V 




-1 


mA 






for 2N4235 


VcE = -40V 




-1 


mA 






for 2N4236 


VcE = -60V 




-1 


mA 


•ceo 


Collector cutoff 


for 2N4234 


VcE = -30V 




-1 


mA 




current (Ib = 0) 


for 2N4235 


VcE = -40V 




-1 


mA 






for 2N4236 


VcE = -60V 




-1 


mA 


•ebo 


Emitter cutoff 
current (Ic = 0) 


Vbe = 7V 






-0.5 


mA 


VcEO (sus 


)*Collector-emitter 


lc = -100mA 












sustaining voltage 


for 2N4234 




-40 




V 




(Ib = 0) 


for 2N4235 
for 2N4236 




-60 
-80 




V 
V 
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2N4234 
2N4235 
2N4236 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = -1A Ib = -100 mA 


-0.6 


V 


VbE (sat)* 


Base-emitter 
saturation voltage 


lc = -1A Ib = -100mA 


-1.5 


V 


Vbe* 


Base-emitter 
voltage 


lc = -0.25A VcE = -1V 


-1.0 


V 


hpE* 


DC current gain 


lc = -100mA VcE = -1V 
lc = -250mA VcE = -1V 
lc = -500mA VcE = -1V 
lc = -1A VcE = -1V 


40 
30 
20 
10 


150 


— 


fi 


Transition 
frequency 


lc = -100mA VcE = -10V 
f = 1MHz 


3 


MHz 


CcBO 


Collector-base 
capacitance 


Ie = Vcb = -10V 
f = lOOKHz 


100 


PF 


hfe 


Small signal 
current gain 


lc = -50mA VcE = -10V 
f = IKHz 


25 


— 



Pulsed: pulse duration = 300/u,s, duty cycle ^2% 
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EPITAXIAL PLANAR NPN 



zmm 

2N48S7 



HIGH CURRENT, FAST SWITCHING APPLICATIONS 

The 2N 4895, 2N 4896 and 2N 4897 are silicon expitaxial planar NPN transistors in Jedeo 

TO-39 metal case. 

They are intended for high current, fast switching applications and for power amplifiers. 



ABSOLUTE MAXIMUM RATINGS 




2N4895 


2N4896 


2N4897 


VqeO 


Collector-base voltage (Ie= 0) 




120V 


120V 


150V 


VcFO 


Collector-emitter voltage (Ig = 0) 




60V 


60V 


80V 


Vfbo 


Emitter-base voltage (lc = 0) 




6V 


\r, 


Collector current 




5A 


P,o, 


Total power dissipation at Tg^^b^ 


25°C 


1W 




Tease ^ 


25°C 


7W 




Tc333< 


100°C 


4W 


Tstn 


Storage temperature 




-65 to 200 °C 


T) 


Junction temperature 




200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



GoMector connected to case 




TO-39 
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2N4895 
2N4896 
2N4897 



THERMAL DATA 



^th i-case 
*th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



25 °C/W 
175 °C/W 



ELECTRICAL CHARACTERISTICS (T^^se = 25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. 


Typ. iViax. 


Unit 


'cES 


Collector cutoff 


for2N4895and2N4896 










current (Vbe = 0) 


VcE= 120V 

VcE= 60V 

VcE= 60V T,33e=150°C 

for 2N4897 




1 

1 

100 


mA 

^xA 
^xA 






VcE= 150V 




1 


mA 






VcE= 100V 

VcE= 100V T,33e=150°C 




1 
100 


piA 
^A 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= 6V 




1 


mA 


^CEO (sus)' 


" Collector-emitter 


Ic = 50 mA 










sustaining voltage 
Pb = 0) 


for2N4895and2N4896 
for 2N4897 


60 
80 




V 
V 


Vqe (sat)* 


Collector-emitter 
saturation voltage 


1^ = 5 A Ib = 0.5 A 




1 


V 


^BE (sat)* 


Base-emitter 
saturation voltage 


1^ = 5A Ib = 0.5A 




1.6 


V 


hpE* 


DC current gain 


Ic = 2A VcE= 2V 
for 2N4895 and 2N4897 


40 


120 








for 2N4896 


100 


300 


— 






Ic = 2A VcE= 2V 












Tease = -55°C 

for 2N4895 and 2N4897 


15 










for 2N4896 


35 




— 


fl 


Transition frequency 


Ic = 0.5A VcE= 5V 
for 2N4895 and 2N4897 


50 




MHz 






for 2N4896 


80 




MHz 


^CBO 


Collector-base 


Ie = VcB= 10 V 










capacitance 


f = 1 MHz 




80 


PF 


ton 


Turn-on time 


Ic = 5A Vcc= 20V 
Ibi = 0.5 A 




0.35 


M^S 


ts 


Storage time 


Iq = 5A Vcc= 20V 
'bi = -Ib2= 0-5A 


0.35 


^iS 


tf 


Fall time 


0.3 


^xS 



* Pulsed: pulse duration = 300 |xs, duty cycle = 1 .5% 
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mm 

2N48S7 
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Collector-emitter saturation voltage 
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zwm 

2N48S6 
2N48S7 
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Saturated switching characteristics 



Power rating chart 
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2NSQ38 



MULTIEPITAXIAL PUNAR NPN 



HIGH CURRENT POWER SWITCH 

The 2N 5038, 2N 5039 and 2N 6496 are silicon planar multiepitaxial NPN transistors in 

Jedec TO-3 metal case. 

They are especially intended for high current and fast switching applications. 



ABSO 


fLUTE MAXIMUM RATINGS 


2N5038 


2N5039 


2N6496 


VcRO 


Collector-base voltage (1^ = 0) 


150V 


120V 


150V 


VcFX 


Collector-emitter voltage (VgE = -1 .5V, Rq^ = 1 00^) 


150V 


120V 


150V 


VCFR 


Collector-emitter voltage (Rbe— 50 Q) 


110V 


95V 


130V 


VcFO 


Collector-emitter voltage (Ig = 0) 


90V 


75V 


110V 


Vfro 


Emitter-base voltage (\q = 0) 


7V 


7V 


7V 


In 


Collector current 


20A 


20A 


15A 


'cm 


Collector peak current 


30A 


30A 


— 


Ir 


Base current 


5A 


Ptot 


Total power dissipation at T^^^^ < 25 °C 


140W 


Tstn 


Storage temperature 


-65 to 200 °C 


T) 


Junction temperature 


200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-3 
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2N5038 
2N5039 
2N6496 



THERMAL DATA 



R,hj.case Thermal resistance junction-case 



max 1.25 °C/W 



ELECTRICAL CHARACTERISTICS (T,^,, = 


25 °C unless otherwise 


specified) 


Parameter 


Test conditions 

■ 


Min. Typ. 


Max. 


Unit 


IcEv Collector cutoff 


for 2N5038 










current (Vbe= -1.5 V) 


VcE= 140 V 






50 


mA 




VcE= 100V 


Tease = 150°C 




10 


mA 




for 2N5039 












VcE= 110V 






50 


mA 




VcE= 85V 


Tease = 150°C 




10 


mA 




for 2N6496 












VcE= 130V 






20 


mA 




VcE= 130V 


Tease = 150°C 




25 


mA 


IcEo Collector cutoff 


for2N5038 










current (Ib = 0) 


VcE= 70 V 
for 2N5039 






20 


mA 




VcE= 55 V 






20 


mA 


Iebo Emitter cutoff 


Veb= 7V 






50 


mA 


current (lc = 0) 


Veb = 5 V 














for 2N5038 




5 


mA 






for 2N5039 




15 


mA 


VcEX(sus)* Collector-emitter 


Ic = 200 mA 










sustaining voltage 




for 2N5038 


150 




V 


(Vbe=-1.5V, 




for 2N5039 


120 




V 


Rbe = 100^) 




for 2N6496 


150 




V 


VcER(sus)* Collector-emitter 


Ic = 200mA 










sustaining voltage 




for 2N5038 


110 




V 


(Rbe = 50 U) 




for 2N5039 


95 




V 






for 2N6496 


130 




V 


VcEo (sus)* Collector-emitter 


Ic = 200mA 










sustaining voltage 




for2N5038 


90 




V 


(Ib = 0) 




for 2N5039 


75 




V 






for 2N6496 


110 


V 
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2NS038 
2NS039 
2N6496 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


VcE (sat)* Collector-emitter 
saturation voltage 


for 2N5038 

1^ = 12 A Ig = 1.2 A 

Ic = 20A Ig = 5 A 

for 2N5039 

Ic = 10A Ib = 1 A 

1^ = 20A Ib = 5 A 

for2N6496 

1^ = 8 A Ib = 0.8A 


1 
2.5 

1 
2.5 

1 


V 
V 

V 
V 

V 


VBE(sat)* Base-emitter 

saturation voltage 


for2N5038and2N5039 

1^ = 20 A Ig = 5 A 
for 2N6496 

1^ = 8A Ib = 0.8A 


3.3 
2 


V 
V 


Vbe* Base-emitter voltage 


for2N5038 

Ic = 12A VcE= 5V 

for 2N5039 

Ic = 10A VcE= 5V 

for2N6496 

Iq = 8A VcE= 2V 


1.8 
1.8 
1.6 


V 
V 
V 


hpE* DC current gain 


for 2N5038 

Ic = 2 A VcE= 5V 

Ic = 12A VcE= 5V 

for 2N5039 

Ic = 2A VcE= 5V 

1^ = 10A VcE= 5V 

for 2N6496 

Ic = 8A VcE= 2V 


50 250 
20 100 

30 250 
20 100 

12 100 


— 


hfe Small signal 
current gain 


Ic = 2A VcE= 10 V 
f = 5 MHz 


12 


— 


CcBo Collector-base 
capacitance 


Ie = VcB= 10V 
f = 1 MHz 


300 


PF 


tr Rise time 


for 2N5038 

Ic = 12A Vcc= 30 V 

Ibi ~ "Ib2 = 1 -2 a 

for 2N5039 

Ic = 10A Vcc= 30 V 

Ibi = -Ib2 = 1 A 
for 2N6496 

Ic = 8A Vcc= 30 V 

Ibi = -Ib2 = 0.8 A 


0.5 


jJlS 


tg Storage time 


1.5 


^XS 


tf Fall time 


0.5 


p.S 
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2N5038 
2N5039 
2N6496 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


Is/b** 


Second breakdown 
collector current 


VcF_= 28 V 
VcE= 45 V 


5 
0.9 


A 
A 


Es/b 


Second breakdown 
energy 


Vb^= -4 V Rbe= 20 2 

L = IBOfiH 

for2N5038 
for 2N5039 
for2N6496 


13 
13 
5.7 


mJ 
mJ 
mJ 



' Pulsed: pulse duration = 300 |uis, duty cycle = 1 .5% 
^* Pulsed: 1 s non repetitive pulse 



Safe operating areas 

(for 2N5038 and 2N5039) 
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2N5038 



DC current gain 
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Base-emitter saturation voltage 
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2NS038 
2N6496 



VBE{on) VS. collector current 
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Saturated switching characteristics 
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EPITAXIAL PLANAR PNP 



21^151 
2I^1§3 



HIGH SPEED MEDIUM VOLTAGE SWITCHES 

The 2N5151 and 2N5153 are silicon epitaxial planar PNP transistors in Jedec 

TO-39 metal case intended for use in switching applications. 

The complementary NPN types are the 2N5152 and 2N5154 respectively. 



ABSOLUTE MAXIMUM RATINGS 




2N5151 2N5153 


VOBO 


Collector-base voltage (Ie = 0) 




-100V 


VCEO 


Collector-emitter voltage (Ib = 0) 




-80V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5.5V 


In 


Collector current 




-5A 


ICM 


Collector peak current 




-10A 


Ib 


Base current 




-2.5A 


Ptot 


Total power dissipation at Tease ^ 


50°C 


10W 




Tease ^ 


100°C 


6.7W 




Tamb ^ 


25°C 


1W 


Tstg 


Storage temperature 




-65to200°C 


Tj 


Junction temperature 




200°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 



, 5.08 






^ 6.6">^^ 




12,7"''^- ^ 


1 








o 






if) 

00 








' 1 












f 1 . 


1-- 





TO-39 
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5/80 



2Ni151 
2N5153 



THERMAL DATA 



»th j-case 
'th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



15 
175 



°C/W 
°C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless othe 


rwise specified) 


Parameter 


Test conditions 


Min. 


Typ. IVlax. 


Unit 


Iqes 


Collector cutoff 


VcE = -60V 






-1 


^A 




current (Vbe = 0) 


VcE = -100V 






-1 


mA 


Iqev 


Collector cutoff 
current (Vbe = 2V) 


VcE = -60V 

Tease =150°C 






-500 


fjiA 


Iqeo 


Collector cutoff 
current (Ib = 0) 


VcE = -40V 






-50 


yik 


'ebo 


Emitter cutoff 


Veb = -4V 






-1 


/xA 




current (Ic = 0) 


Veb = -5.5V 






-1 


mA 


VcEO (sus 


Xollector-emitter 
sustaining voltage 
(Ib = 0) 


lc = -100mA 




-80 




V 


VcE (sat)* 


Collector-emitter 


Ic = -2.5A 


Ib = -250mA 




-0.75 


V 




saturation voltage 


lc = -5A 


Ib =-• 500mA 




-1.5 


V 


Vbe (sat)* 


Base-emitter 


Ic = -2.5A 


Ib = -250mA 




-1.45 


V 




saturation voltage 


Ic = -5A 


Ib = -500mA 




-2.2 


V 


Vbe* 


Base-emitter 
voltage 


Ic = -2.5A 


VcE = -5V 




-1.45 


V 


hpE* 


DC current gain 


for2N5151 














Ic = -50mA 


VcE = -5V 


20 




— 






Ic = -2.5A 


VcE = -5V 


30 


90 


— 






Ic = -5A 


VcE = -5V 


20 




— 






Tease = -55 C 












Ic = -2.5A 


VcE = -5V 


15 




— 






for2N5153 














Ic = -50mA 


VcE = -5V 


50 




— 






Ic = -2.5A 


VcE = -5V 


70 


200 


— 






Ic = -5A 


VcE = -5V 


40 




— 






Tease — —55 C 












Ic = -2.5A 


VcE = -5V 


35 




— 
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2N5151 

zmm 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


IVIin. Typ. IVIax. 


Unit 


CcBO 


Collector-base 
capacitance 


Ie = 
f = 1MHz 


VcB = -10V 


250 


pF 


h,e 


Small signal 
current gain 


lc = -0.1A 
f = 1KHz 
for2N5151 


VcE = -5V 


20 








for2N5153 




50 


— 






Ic = -0.5A 


VcE = -5V 










f = 20MHz 












for2N5151 




3 


— 






for 2N5153 




3.5 


— 


•^on 


Turn on time 


Ic = -5A 
Vcc = 30V 


Ibi = -0.5A 


0.5 


^s 


toff 


Turn off time 


Ic = -5A Ibi 
Vcc = 30V 


= -Ib2 = 0.5A 


1.3 


/xS 



Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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2N5152 
2N5154 



EPITAXIAL PLANAR NPN 



HIGH SPEED MEDIUM VOLTAGE SWITCHES 

The 2N5152 and 2N5154 are silicon epitaxial planar NPN transistors in Jedec 

TO-39 metal case intended for use in switching applications. 

The complementary PNP types are the 2N5151 and 2N5153 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N5152 2N5154 


VCBO 


Collector-base voltage (Ie = 0) 


100V 


VCEO 


Collector-emitter voltage (Ib = 0) 


80V 


Vebo 


Emitter-base voltage (Ic = 0) 


6V 


lo 


Collector current 


2A 


IcM 


Collector peak current 


10A 


Ir 


Base current 


1A 


Plot 


Total power dissipation at Tease ^ 50°C 


LOW 




Tease ^100X 


6.7W 




Tamb ^ 25°C 


1W 


Tstg 


storage temperature 


-65 to 200°C 


Tj 


Junction temperature 


200°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 



5.08 






,6.6^^" 




12.7" 


iin, 


m 










O 




E. 
CO 
















"5 




II 




1 








^ 
















' 






PO05-B 



TO-39 



5/80 
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2NS1S2 
2NS1S4 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 
max 



15 
175 



X/W 



ELECTRICAL CHARACTERISTICS (Tease = 25X unless 


othe 


jrwise specified) 


Parameter 


Test conditions 


IVIin. 


Typ. Max. 


Unit 


Ices Collector cutoff 


VcE = 60V 




1 


^A 


current (Vbe = 0) 


VcE=100V 




1 


mA 


IcEv Collector cutoff 


VcE =60V 




500 


/xA 


current (Vbe = -2V) 


Tease =150°C 








IcEo Collector cutoff 


VcE = 40V 




50 


)LCA 


current (Ib = 0) 










Iebo Emitter cutoff 


Veb = 5V 




1 


mA 


current (Ic = 0) 


Veb = 6V 




1 


mA 


VcEo (sus)*Collector-emitter 


lc= 100mA 


80 




V 


sustaining voltage 










(Ib = 0) 










VcE(sat)* Collector-emitter 


1^ = 2.5A Ib = 250mA 




0.75 


V 


saturation voltage 


Ic = 5A Ib = 500mA 




1.5 


V 


Vbe (sat)* Base-emitter 


Ic = 2.5A Ib = 250mA 




1.45 


V 


saturation voltage 


Ic = 5A Ib = 500mA 




2.2 


V 


Vbe* Base-emitter 


Ic = 2.5A Vce = 5V 




1.45 


V 


voltage 










hpE* DC current gain 


for2N5152 










Ic = 50mA Vce = 5V 


20 




— 




Ic = 2.5A Vce = 5V 


30 


90 


— 




Ic = 5A Vce = 5V 


20 




— 




Tease ~ ~^^ C 










Ic = 2.5A Vce = 5V 


15 




— 




for2N5154 










Ic = 50mA Vce = 5V 


50 




— 




Ic = 2.5A Vce = 5V 


70 


200 


— 




Ic = 5A Vce = 5V 


40 




— 




Tease = -55 °C 










Ic = 2.5A Vce = 5V 


35 




— 
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2N5152 
2N5154 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


CcBO 


Collector-base 
capacitance 


Ie = 
f = 1MHz 


VcB= 10V 


250 


PF 


h,e 


Small signal 
current gain 


lc = 0.1A 
f = 1KHz 


VcE = 5V 










for2N5152 




20 


— 






for 2N5154 




50 


— 






Ic = 0.5A 


VcE = 5V 










f = 20MHz 












for2N5152 




3 


— 






for 2N5154 




3.5 


— 


^on 


Turn on time 


lc = 5A 
Vcc = 30V 


Ibi = 0.5A 


0.5 


/XS 


toff 


Turn off time 


lc = 5A Ibi 
Vcc = 30V 


= -Ib2 = 0.5A 


1.3 


fJiS 



Pulsed: pulse duration = 300/xs, duty cycle ^2%. 
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EPITAXIAL-BASE NPN 



mm 
mm 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 51 90, 2N 51 91 , 2N 51 92 are silicon epitaxial-base N PN power transistors in Jedec 

TO-126 plastic package, intended for use in medium power linear and switching 

applications. 

The complementary PNP types are the 2N 5193, 2N 5194 and 2N 5195 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N5190 


2N5191 


2N5192 


VcBO 
VCEO 

Vebo 


Collector-base voltage (Ie = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (lc= 0) 
Collector current 


40V 
40V 


60V 
60V 
5V 
4A 


80V 
80V 


'cm 


Collector peak current (t < 10 ms) 
Base current 


7A 
1A 


P,ot 


Total power dissipation at Tease ^ 25°C 
Storage temperature 
Junction temperature 


40W 

-65to150°C 

150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



,2.7,"'' 




12 
Q58 




(1) Within this region the cross-section of the leads is uncontroHed 



TO-126 (SOT-32J 
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2N5190 
2N§191 
2N5192 



THERMAL DATA 



'th j-case 
^th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



3.12 
100 



°C/W 

°c/w 



ELECTRICAL CHARACTERISTICS (Tcase= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. IVIax. 


Unit 


'cBO 


Collector cutoff 


for2N5190 


VcB= 40V 




100 


^xA 




current (Ie = 0) 


for2N5191 


VcB= 60V 




100 


^.A 






for2N5192 


VcB= 80V 




100 


^.A 


'CEX 


Collector cutoff 


for2N5190 


VcE= 40V 




100 


^.A 




current (Veb= 1.5V) 


for2N5191 


VcE= 60V 




100 


^.A 






for2N5192 


VcE= 80V 




100 


fiA 






T,,33= 125°C 














for2N5190 


VcE= 40V 




2 


mA 






for2N5191 


VcE= 60V 




2 


mA 






for2N5192 


VcE= 80V 




2 


mA 


'ceo 


Collector cutoff 


for2N5190 


VcE= 40V 




1 


mA 




current (Ib = 0) 


for2N5191 


VcE= 60V 




1 


mA 






for2N5192 


VcE= 80V 




1 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= 5V 






1 


mA 


^CEO (sus)' 


•^ Collector-emitter 


Ic = 100mA 












sustaining voltage 




for2N5190 


40 




V 




(Ib = 0) 




for2N5191 
for2N5192 


60 
80 




V 
V 


^CE (sat)* 


Collector-emitter 


Ic = 1.5A 


Ib = 0.15A 




0.6 


V 




saturation voltage 


Ic = 4A 


Ib = 1A 




1.4 


V 


Vbe* 


Base-emitter voltage 


Iq = 1.5A 


VcE= 2V 


1.2 


V 


hpE* 


DC current gain 


Ic = 1.5A 


VcE= 2V 














for2N5190 


25 


100 


— 








for2N5191 


25 


100 


— 








for2N5192 


20 


80 


— 






Ic = 4A 


VcE= 2V 
for2N5190 
for2N5191 
for2N5192 


10 
10 

7 




— 


h 


Transition frequency 


Ic = 1A 


VcE= 10V 


2 


MHz 



* Pulsed: pulse duration = 300 fxs, duty cycle = 1.5% 
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zmm 

2WS1 



Safe operating areas 



DC current gain 





















G-2738 




■~" " I" I I 1 1 1 










I 




Ir MAX (PULSED) + 


j* PULSI 


:^ 


ATIO 


1 


\ 







-1 






"^ 




[> 


• • 


PS 











p \^ 




V 


n 




1 




Ig MAX fl:ONTlNUOU 


5), \ > 




A 




S 


1 












s\ 


\ 




\ 




Ops 












X 


\' 


\ 


N 










DC OPERATI 


II 


\^ 


> 


^ 


^ 


lOOps 








tt 






\ 










II! 






\ 










— - 




■t> 


- 










flV^H 








REPETITIVE 


PULSE 






^! 


J 




















\ 


\ 




















U 




1ms 


















\ 


v 


1 

1 












2N519 
2N519 






! 


V 


1 
10ms 




2 










1 


I 



























G- 


2516 










































































































































































































VcE = 2V 






































. . 


- 














s 






































































































'V 






























X 






























s 
































\ 
































s 



































































Vrr(V) 



2 A68 2 468 2 A68 

10"^ 10"'' 1 \q (a) 
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2N5190 
2N5191 
2N5192 



Transition frequency 



Collector-base capacitance 



(MHz) 
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Saturated switching characteristics 



Power rating chart 
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EPITAXIAL-BASE PNP 



c!N3l«Hi 

2N5194 
2N5195 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 51 93, 2N 51 94, 2N 51 95 are silicon epitaxial-base PNP power transistors in Jedec 

TO-126 plastic package, intended for use in medium power linear and switching 

applications. 

The complementary NPN types are the 2N 5190, 2N 5191, 2N 5192 respectively. 



ABSC 


ILUTE MAXIMUM RATINGS 


2N5193 


2N5194 


2N5195 


VnBO 


Collector-base voltage (1^ = 0) 


-40V 


-60V 


-80V 


VcFO 


Collector-emitter voltage (1^ = 0) 


-40V 


-60V 


-80V 


Vfro 


Emitter-base voltage (\q = 0) 


-5V 


Ir, 


Collector current 


-4A 


'cm 


Collector peak current (t < 10 ms) 


-7A 


iR 


Base current 


-1A 


Ptot 


Total power dissipation at T^ase ^ 25°C 


40W 


Tstn 


Storage temperature 


-65to150°C 


Tj 


Junction temperature 


150°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 




2.7' 



12- 
Q58 




(1) Within this region the cross-section of the leads is uncontrotted 



TO-126 {SOT-32) 
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2N5193 
2NS194 
2N5195 



THERMAL DATA 



'th j-case 
'th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



3.12 
100 



°C/W 
°C/W 



ELECTRICAL CHARACTERISTICS (T^ase = 


25°C unless otherwise specified) 




Parameter 


Test conditions 


IVIin. 


Typ. IVIax. 


Unit 


'CBO 


Collector cutoff 


for2N5193 


VcB= -40V 




-100 


piA 




current (Ie = 0) 


for2N5194 


VcB= -60V 




-100 


piA 






for2[SI5195 


VcB= -80V 




-100 


^xA 


'cEX 


Collector cutoff 


for2N5193 


VcE= -40V 




-100 


^xA 




current (Veb= 1.5) 


for2N5194 


VcE= -60V 




-100 


|iA 






for2N5195 


VcE = -80V 




-100 


|jiA 






T,,33= 125°C 














for2N5193 


VcE= -40V 




-2 


mA 






for2N5194 


VcE= -60V 




-2 


mA 






for2N5195 


VcE= -80V 




-2 


mA 


'ceo 


Collector cutoff 


for2N5193 


VcE= -40V 




-1 


mA 




current (Ib = 0) 


for2N5194 


VcE= -60V 




-1 


mA 






for2N5195 


VcE= -80V 




-1 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= -5V 






-1 


mA 


^CEO (sus) 


^ Collector-emitter 


Ic = -100mA 












sustaining voltage 




for2N5193 


-40 




V 




(Ib = 0) 




for2N5194 
for2N5195 


-60 
-80 




V 
V 


Vqe (sat)* 


Collector-emitter 


Ic = -1.5A 


Ib = -0.1 5A 




-0.6 


V 




saturation voltage 


Ic = -4A 


Ib = -1A 




-1.2 


V 


Vbe* 


Base-emitter voltage 


Ic = -1.5A 


VcE= -2V 


-1.2 


V 


hpE* 


DC current gain 


Ic = -1.5A 


VcE= -2V 














for2N5193 


25 


100 


— 








for2N5194 


25 


100 


— 








for2N5195 


20 


80 


— 






Ic = -4A 


VcE=-2V 
for2N5193 
for2N5194 
for2N5195 


10 
10 

7 




— 


h 


Transition frequency 


Ic = -1A 


VcE= -10V 


2 


MHz 



* Pulsed: pulse duration = 300 \i.s, 



duty cycle = 1.5% 
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Safe operating areas 



DC current gain 
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2N5193 
2N5194 
2N5195 



Transition frequency 



Collector-base capacitance 
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Saturated switching characteristics 



Power rating chart 
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EPITAXIAL PLANAR NPN 



2N53S6 

mm 

2Mi338 



HIGH CURRENT FAST SWITCHING APPLICATIONS 

The 2N 5336, 2N 5337, 2N 5338 and 2N 5339 are silicon epitaxial planar NPN transistors 

in Jedec TO-39 metal case. 

They are intended for high current switching applications up to 5A. 



ABSOLUTE MAXIMUM RATINGS 




2N5336 


2N5338 








2N5337 


2N5339 


VoBO 


Collector-base voltage (1^ = 0) 




80V 


100V 


VcFO 


Collector-emitter voltage (Ig = 0) 




80V 


100V 


VPBO 


Emitter-base voltage (Iq = 0) 




6V 


Ir 


Collector current 




5A 


'cm 


Collector peak current 




7A 


Ir 


Base current 




1A 


P,n, 


Total power dissipation at Tg^^b^ 


25°C 


1W 




Tease ^ 


25°C 


6W 


T.tn 


Storage temperature 




-65 to 200 °C 


T] 


Junction temperature 




200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 



5.08 






, 6.6^^^ 




12.7" 


iin. 


F 
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an 
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UD 
00 










11 
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P005-B 
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2N5336 
2N5337 
2N5338 
2N5339 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Thermal resistance junction-ambient 



max 
max 



29.2 °C/W 
175 °C/W 



ELECTRICAL CHARACTERISTICS (T^^se = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. IVIax. 


Unit 


Iqbo Collector cutoff 


for2N5336and2N5337 








current (Ie = 0) 


VcB= 80 V 

for 2N5338 and 2N5339 




10 


^A 




VcB= 100 V 




10 


piA 


IcEo Collector cutoff 


for2N5336and2N5337 








current (Ib = 0) 


VcE= 75 V 
for2N5338and2N5339 




100 


p^A 




VcE= 90 V 




100 


^xA 


IcEx Collector cutoff 


for2N5336and2N5337 








current (Vbe= -1.5 V) 


VcE= 75 V 




10 


^A 




VcE= 75 V T,33e=150°C 




1 


mA 




for2N5338and2N5339 










VcE= 90 V 




10 


^xA 




VcE= 90 V T,33e = 150°C 




1 


mA 


Vqeo(sus)* Collector-emitter 


Ic = 50 mA 








sustaining voltage 


for2N5336and2N5337 


80 




V 


(Ib = 0) 


for2N5338and2N5339 


100 




V 


VcE (sat)* Collector-emitter 


Ic = 2A Ib =0.2 a 




0.7 


V 


saturation voltage 


1^ = 5A Ib = 0.5 A 




1.2 


V 


VBE(sat)* Base-emitter 


1^ = 2A Ib = 0.2 A 




1.2 


V 


saturation voltage 


Ic = 5A Ib = 0.5A 




1.8 


V 


hpE* DC current gain 


Ic = 0.5 A VcE= 2 V 
for2N5336and2N5338 


30 








for2N5337and2N5339 


60 




— 




Ic = 2A VcE= 2V 










for 2N5336 and 2N5338 


30 


120 


— 




for 2N5337 and 2N5339 


60 


240 


— 




Iq = 5A VcE= 2V 










for 2N5336 and 2N5338 


20 




— 




for2N5337and2N5339 


40 




— 
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2N5338 

mm 
msm 
msm 



ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


IVIin. 


Typ. Max. 


Unit 


fj Transition frequency 


Ic = 0.5A VcE= 10 V 


30 


MHz 


CcBo Collector-base 
capacitance 


VcB= 10V Ie = 
f = 0.1 MHz 


250 


PF 


ton Turn-on time 


Ic = 2A Vcc= 40V 
Ibi = 0.2 A 


200 


ns 


ts Storage time 


Ic = 2A Vcc= 40V 
Ibi = -iB2 = 0.2 A 


2 


^IS 


tf Fall time 


200 


ns 



Pulsed: pulse duration = 300 \xs, duty cycle = 1.5% 



Safe operating areas 
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2N5338 
2N5339 



DC current gain 



Collector-emitter saturation voltage 
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Saturated switching characteristics 



Power rating chart 
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2N5415 
2N5416 



EPITAXIAL PLANAR PNP 



HIGH VOLTAGE TRANSISTORS 

The 2N5415, 2N5416 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu- 
larly suited as drivers in high-voltage low current inverters, switching and series re- 
gulators. 



ABSOLUTE MAXIMUM RATINGS 


2N5415 


2N5416 


VCBO 


Collector-base voltage ( 1 e= 0) 


-200V 


-350V 


VCFO 


Collector-emitter voltage ( 1 b= 0) 


-200V 


-300V 


Vebo 


Emitter-base voltage ( 1 c= 0) 


-4V 


-6V 


In 


Collector current 


-1A 


Ir 


Base current 


-0.5A 


P.m 


Total power dissipation at Tcase-25°C 


10W 




Tamb^50°C 


1W 


Ts„ 


Storage temperature 


-65 to 200°C 


Ti 


Junction temperature 


200°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Cot lector connected to case 




TO-39 
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iifims 



THERMAL DATA 



th j-case 
th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 17.5 °C/W 
max 150 °C/W 



ELECTRICAL CHARACTERISTICS(T^333=25°Cunless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcBo Collector cutoff 
current (Ie=0) 


for2N5415 Vcff=-175V 
for2N5416 Vcb=-280V 


-50 
-50 


^lA 

^iA 


IcEo Collector cutoff 
current (Ib = 0) 


VcE=-150V 


-50 


^A 


Iebo Emitter cutoff 
current (lc = 0) 


for2N5415 Veb=-4V 
for2N5416 Veb=-6V 


-20 
-20 


HA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib=0) 


1^ =-10mA 

for2N5415 

for2N5416 


-200 
-300 


V 
V 


VcER* Collector-emitter 
sustaining voltage 
(RBE=50n) 


Ic =-50mA 
for2N5416 


-350 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic =-50mA 1 B =-5mA 


-2.5 


V 


Vbe * Base-emitter 
voltage 


Ic =-50mA VcE=-10V 


-1.5 


V 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min.Typ. 


Max. 


Unit 


hpE* 


DC current gain 


Ic =-50mA 

for2N5415 

for2N5416 


VcE=-10V 


30 
30 


150 
120 


— 


hfe 


Small signal 
current gain 


Ic =-5mA 
f = 1KHz 


VcE=-10V 


25 


- 


fr 


Transition frequency 


Ic =-10mA 
f =5MHz 


VcE=-10V 


15 


MHz 


^CBO 


Collector-base 
capacitance 


Ie =0 

f =:1MHZ 


VcB=-10V 

* 


25 


PF 



' Pulsed: pulse duration = 300 ^s, duty cycle < 2% 



Safe operating areas 
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2N5671 
2N§e72 



MULTiEPITAXIAL PLANAR NPN 



HIGH CURRENT FAST SWITCHING APPLICATIONS 

The2N 5671 and 2N 5672 are silicon multiepitaxial planar NPN transistors in Jedec TO-3 

metal case. 

They are especially intended for high current, fast switching industrial applications. 



ABSO 


LUTE MAXIMUM RATINGS 


2N5671 


2N5672 


^CBO 


Collector-base voltage (1^ = 0) 


120V 


150V 


VCFX 


Collector-emitter voltage (Vb^ = -1 -5 V, Rq^ = 50 12) 


120V 


150V 


VcFR 


Qollector-emitter voltage (Rbe^ 50 Q) 


110V 


MOV 


VcFO 


Collector-emitter voltage (Ig = 0) 


90V 


120V 


Vfro 


E^nitter-base voltage (Iq = 0) 


7V 


Ir 


Collector current 


30A 


ip 


Base current 


10A 


Ptot 


Total power dissipation at T^gge ^ 25 °C 


140W 


Tstn 


Storage temperature 


-65 to 200 °C 


Ti 


Junction temperature 


200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 






gymax 


'^■'■^vik .V 




ir:^ 
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THERMAL DATA 



'th j-case 



Thermal resistance junction-case 



max 1.25 °C/W 



ELECTRICAL CHARACTERISTICS (J^^,^ = 


25 °C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'CEV 


Collector cutoff 
current (Vbe = -1-5V) 


for 2N5671 
for 2N5672 

VcE= 100V 


VcE= 110V 
VcE= 135 V 

Tease =150°C 

for 2N5671 
for2N5672 


12 
10 

15 
10 


mA 
mA 

mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


VcE= 80 V 


10 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= 7V 


10 


mA 


^CEX (sus)* 


Collector-emitter 
sustaining voltage 
(Vbe=-1-5V, 
Rbe = 50^) 


Ic = 200 mA 


for 2N5671 
for 2N5672 


120 
150 


V 
V 


VqER (sus)* 


Collector-emitter 
sustaining voltage 
(Rbe = 50 ^) 


Ic = 200mA 


for2N5671 
for 2N5672 


110 
140 


V 
V 


VqEO (sus)" 


' Collector-emitter 
sustainihg voltage 
(Ib = 0) 


Ic = 200mA 


for2N5671 
for2N5672 


90 
120 


V 
V 


^CE (sat)* 


Collector-emitter 
saturation voltage 


Ic = 15A 


Ib = 1.2 A 


0.75 


V 


\/ * 
V BE (sat) 


Base-emitter 
saturation voltage 


Ic = 15A 


Ib = 1.2A 


1.5 


V 


Vbe* 


Base-emitter voltage 


Ic = 15A 


VcE=5V 


1.6 


V 


hpE* 


DC current gain 


Ic = 15A 
Ic = 20A 


VcE=2V 
VcE= 5V 


20 
20 


100 


— 


fy 


Transition frequency 


Ic = 2A 


VcE= 10 V 


50 


MHz 
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ELECTRICAL CHARACTERISTICS (continued) 








Parameter 


Test conditions 


IVIin. 


Typ. Max. 


Unit 


^CBO 


Collector-base 
capacitance 


Ie = VcB= 10 V 
f = 1 MHz 


900 


PF 


*on 


Turn-on time 


Ic = 15A Vcc= 30 V 

Ib1 ~ "'b2 ~ ' -^^ 


0.5 


^IS 


ts 


Storage time 


1.5 


M.S 


tf 


Fall time 


0.5 


M^S 


's/b** 


Second breakdown 
collector current 


VcE=24V 
VcE=45V 


5.8 
0.9 


A 
A 


Es/b 


Second breakdown 
energy 


Vbe= -4V. Rbe= 20^ 
L = 180|iH 


20 


mJ 



* Pulsed: pulse duration = 300 fxs, duty cycle = 1.5% 
** Pulsed: 1 s, non repetitive pulse 



Safe operating areas 
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DC current gain 



Collector-emitter saturation voltage 



10^ 































.._ 




















































































































































































^CE=3V| 















































































1 













■ ••1 




, 





.-- 






1 — 


— 


-^ 


i^ 


""- 


-- 






— 


— 






«*ir 


... 






— 


— 
























^, 




































































































































\ 
































^ 







'CE(sat) 
(V) 





























&-26A1 


















































































h£F=10 












































— 
























































































































































































































































































, 
































/ 
































































/ 
































/ 
































/ 




























■» 


*^ 


























^ 














""" 


— 




... 


~~" 




"" 




— 





10-2 10-^ 1 10 Ic(A) 



10"^ 10-' 1 10 Ic(A) 



Base-emitter saturation voltage 



Saturated switching characteristics 































G-2662 


'BEfeat 


















1 1 












(V) 


















hpE=10 












1.2 




























J 






























J 


































/ 
































* 










0.8 




















, 


/ 




























y 




























^ 




'' 




















































0.A 









































































































































































(AJS) 











— 


_ 


— 






' — ] 


— 


— 


— 


-- 




































































































\/rr«=30V 






















































- hpE=lO 














ts 

1 — ' 






^ 






" *Br 'b 

_ 1 


1 

















— 1 




_ 


— 










— 


— 


-- 


-- 










































































^v 




























^^^ 












*V^^^^ 


^ 

^ 












^^-^^ 




























^ 












__j 




_ 


._ 










^ 




= = 


-- — 




= 




z; 


~~ 


I" 















































































































































10-2 10"' 



10 Ic (A) 



IC(A) 



627 



2N5679 
2N5680 



EPITAXIAL PLANAR PNP 



PNP SILICON TRANSISTORS 

The 2N5679 and 2N5680 are silicon epitaxial planar PNP transistors in Jedec 
TO-39 metal case intended for use as drivers for high power transistors in general 
purpose, amplifier and switching circuit. 
The complementary NPN types are the 2N5681 and 2N5682 respectively. 



ABSOLUTE MAXIMUM RATINGS 




2N5679 


2N5680 


VcBO 


Collector-base voltage (Ie = 0) 




-100V 


-120V 


VcEO 


Collector-emitter voltage (Ig = 0) 




-100V 


-120V 


Vebo 


Emitter-base voltage (Ic = 0) 




-4V 


lo 


Collector current 




-1A 


Ib 


Base current 




-0.5A 


Ptot 


Total power dissipation at Tease ^ 


25 °C 


low 




Tamb ^ 


25 °C 


1W 


"^stg 


Storage temperature 




-65 to 200 °C 


T] 


Junction temperature 




200°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




TO-39 



5/80 
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THERMAL DATA 



'~»th j-case 
■"^th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



17.5 
175 



°C/W 
°C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


iVIin. Typ. 


IVIax. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


for 2N5679 
for 2N5680 


Vcb = -100V 
VcB = -120V 


-1 


/xA 


Iqev 


Collector cutoff 

current 

(Vbe-1.5) 


for 2N5679 
for 2N5680 

Tease =150°C 

for 2N5679 
for 2N5680 


VcE = -100V 
VcE = -120V 

VcE = -100V 
VcE = -120V 


-1 


/xA 

mA 
mA 


•ceo 


Collector cutoff 
current (Ib = 0) 


for 2N5679 
for 2N5680 


VcE = -70V 
VcE = -80V 


-10 
-10 


ixk 
fxk 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = -4V 


-1 


fj.k 


VcEO (sus 


)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc = -10mA 
for 2N5679 
for 2N5680 


-100 
-120 


V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


Ic = -250mA 
Ic = -500mA 
lc = -1A 


Ib = -25mA 
Ib = -50mA 
Ib = -200mA 


-0.6 
-1 
-2 


V 
V 
V 


Vbe* 


Base-emitter 
voltage 


Ic = _250mA 


VcE = -2V 


-1 


V 


hpE* 


DC current gain 


Ic = -250mA 
lc = -1A 


VcE = -2V 
VcE = -2V 


40 
5 


150 


— 


fi 


Transition 
frequency 


lc = _100mA 
f = 10MHz 


VcE = -10V 


30 


MHz 


CcBO 


Collector-base 
capacitance 


Ie = 
f = 1MHz 


VcB = -20V 


50 


PF 


hfe 


Small signal 
current gain 


Ic = -0.2A 
f = 1KHz 


VcE = -1.5V 


40 


— 



Pulsed: pulse duration = SOOjus, 



duty cycle ^2%. 
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EPITAXIAL PLANAR NPN 



GENERAL PURPOSE TRANSISTORS 

The 2N5681 and 2N5682 are silicon epitaxial planar NPN transistors in Jedec 
TO-39 metal case Intended for use as drivers for high power transistors in general 
purpose amplifier and switching circuits. 
The complementary PNP types are the 2N5679 and 2N5680 respectively. 



ABSOLUTE MAXIMUM RATir4GS 




2N5681 


2N5682 


VcBO 


Collector-base voltage (Ie = 0) 




100 V 


120V 


VCEO 


Collector-emitter voltage (Ig = 0) 




100V 


120V 


Vebo 


Emitter-base voltage (Ic = 0) 




4V 


Ic 


Collector current 




1A 


Ib 


Base current 




0.5A 


Ptot 


Total power dissipation at Tease ^ 


25 °C 


low 




Tamb ^ 


25°C 


1W 


Tstg 


Storage temperature 




-65 to 200°C 


T] 


Junction temperature 




200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 






ggmax 




^2jm.n, 


■■|';:: 


:>:x< %):•'■ 






1 1 _ 
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,;;■:;:;:,,;'::>< ;;pp55>e 



TO-39 



5/80 
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THERMAL DATA 



Rthj-case Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 



max 17.5 °C/W 
max 175 °C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless 


otherwise 


) specified) 


Parameter 


Test conditions 


iVIin. Typ. 


IVIax. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


for 2N5681 
for 2N5682 


VcB= 100V 
Vcb= 120V 




mA 

/xA 


•CEV 


Collector cutoff 

current 

(Vbe = -1.5V) 


for2N5681 Vce = 100V 
for2N5682 Vce = 120V 

Tease = 150°C 

for2N5681 Vce = 100V 
for2N5682 Vce = 120V 




/.A 

mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


for 2N5681 
for 2N5682 


Vce = 70V 
Vce = 80V 


10 
10 


^A 
/.A 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 4V 


1 


yik 


VcEO (sus 


)*Collector-emltter 
sustaining voltage 
(Ib = 0) 


lc= 10mA 
for 2N5681 
for 2N5682 


100 
120 


V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


Ic = 250mA 
Ic = 500mA 
lc= 1A 


Ib = 25mA 
Ib = 50mA 
Ib = 200mA 


0.6 
1 
2 


V 
V 
V 


Vbe* 


Base-emitter 
voltage 


Ic = 250mA 


Vce = 2V 


1 


V 


hpE* 


DC current gain 


Ic = 250mA 
lc=1A 


Vce = 2V 
Vce = 2V 


40 
5 


150 


— 


fi 


Transition 
frequency 


lc= 100mA 
f = 10MHz 


Vce = 10V 


30 


MHz 


CcBO 


Collector-base 
capacitance 


Ie = 
f = 1MHz 


VcB = 20V 


50 


PF 


hfe 


Small signal 
current gain 


Ic = 0.2A 
f = IKHz 


Vce = 1.5V 


40 


— 



Pulsed: pulse duration = 300/>ts, duty cycle ^2%. 
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2N5875 
2N5876 



EPITAXIAL-BASE PNP 



SILICON HIGH POWER TRANSISTORS 

The 2N 5875 and 2N 5876 are silicon epitaxiai-base PNP power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. 
The complementary NPN types are the 2N 5877 and 2N 5878 respectively. 



ABSC 


>LUTE MAXIMUM RATINGS 


2N5875 


2N5876 


VcRO 


Collector-base voltage (Ie = 0) 


-60V 


-80V 


VcFO 


Collector-emitter voltage (Ig = 0) 


-60V 


-80V 


Vfro 


Emitter-base voltage (Ic = 0) 


-5V 


In 


Collector current 


-10A 


'cm 


Collector peak current 


-20A 


'r 


Base current 


-4A 


Ptot 


Total power dissipation at T^ase ^ 25°C 


150W 


Tstn 


Storage temperature 


-65 to 200°C 


T) 


Junction temperature 


200°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 





TO-3 



6/77 
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mm 

2N5876 



THERMAL DATA 



^th j-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (1^33^= 25°C unless otinerwise specified) 



Parameter 


Test conditions 


i\/iin. Typ. Max. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


for2N5875 
for2N5876 


VcB= -60V 
Vcb= -80V 


-0.5 
-0.5 


mA 
mA^ 


'ceo 


Collector cutoff 
current (Ig = 0) 


for2N5875 
for 2N5876 


VcE= -30V 
VcE= -40V 


-1 
-1 


mA 
mA 


'CEX 


Collector cutoff 
current (Vbe = 1 -5 V) 


for 2N5875 
for 2N5876 

Tease = 150 

for2N5875 
for2N5876 


> > >> 

o o o o 

CD 00 CD 00 

II II II II 

UJ LU UJ LU 

> > >> 

O 


-0.5 
-0.5 

-5 
-5 


mA 
mA 

mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb=-5V 


-1 


mA 


^CEO (sus)' 


^ Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -200 mA 

for 2N5875 
for 2N5876 


-60 
-80 


V 
V 


\/ * 
^CE(sat) 


Collector-emitter 
saturation voltage 


Ic = -5 A 
Ic = -10A 


Ib = -0.5A 
Ib = -2.5A 


-1 
-3 


V 
V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Ic = -10A 


Ic = -2.5A 


-2.5 


V 


Vbe* 


Base-emitter voltage 


Ic = -4A 


VcE= -4V 


-1.5 


V 
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2N5875 
2N5876 



ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


IVIin. 


Typ. iVIax. 


Unit 


hpE* DC current gain 


Iq = -4A VcE= -4V 
Ic = -10A VcE= -4V 


20 
4 


100 


— 


fj Transition frequency 


Ic = -0.5A VcE=-10V 


4 


MHz 


Cqbo Collector-base 
capacitance 


VcB= -10V 

f = 1 MHz Ie = 


500 


PF 


tr Rise time 


Ic = -4A Vcc= -30V 
Ibi = -0.4A 


0.7 


p.S 


tg Storage time 


Ic = -4A Vcc= -30V 
Ibi = -«B2 = -0.4A 


1 


p.S 


tf Fall time 


0.8 


^LS 



* Pulsed: pulse duration = 300 |jis, duty cycle = 1 .5% 



Safe operating areas 
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tmm 



DC current gain 



DC transconductance 
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10-2 10-^ 1 lO-Ic(A) 



10 -Ic(A) 



Collector-emitter saturation voltage Base-emitter saturation voltage 
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2N5875 
2N5876 



Collector-base capacitance 



Saturated switching characteristics 

























G 


-2116 


•-CBO 


























(pH) 














































































500 


















































400 








« 


V, 
























\, 
















300 










\ 


V 
























N 


s^ 












200 
















*'^ 


*.. 
























N 








100 




















V, 


V 




























n 





















































•3-Y1\ 


























































(/US)" 






■ 


















































^ 
















hpE=l0 


)V 


























. Vcc=-3( 










" 
















iBr-iB 








































— 


-^ 























































ST'^ 


4 


























^v7^ 




























^v 
















X 








./* 






"N 






■^ 




>•« 


, ^ 




v^ 




•p 


^*^ 






^on 


V, 


"^ 








^^~" 




— ^ 


5i 




* 














-* 






^ 




\ 


\ 

































































Power rating chart 
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EPITAXIAL-BASE NPN 




SILICON HIGH POWER TRANSISTORS 

The 2N 5877 and 2N 5878 are silicon epitaxial-base NPN power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. 
The complementary PNP types are the 2N 5875 and 2N 5876 respectively. 



ABSO 


ILUTE MAXIMUM RATINGS 


2N5877 


2N5878 


VcBO 


Collector-base voltage (1^ = 0) 


60V 


80V 


VnFO 


Collector-emitter voltage (Ig = 0) 


60V 


80V 


Vfbo 


Emitter-base voltage (lc= 0) 


5V 


In 


Collector current 


10A 


'cm 


Collector peak current 


20A 


Ir 


Base current 


4A 


Ptot 


Total power dissipation at T^^^^ < 25°C 


150W 


Tstn 


Storage temperature 


-65 to 200°C 


Tj- 


Junction temperature 


200°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions In mm 



Collector connected to case 




TO-3 
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6/77 



2N5877 
2N§878 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (T, 



25°C unless otherwise specified) 



Parameter 


Test conditions .. 


-Min. Typ. Max. 


Unit 


Ic;bc5 Collector cutoff 
current (Ie = 0) 


for2N5877 Vcb= 60V 
for2N5878 Vcb= 80V 


0.5 
0.5 


mA 
mA 


Iceo Collector cutoff 
current (Ig = 0) 


for2N5877 Vce= 30V 
for2N5878 Vce= 40V 


1 
1 


mA 
mA 


IcEx Collector cutoff 

current (Vbe= -1.5 V) 


for2N5877 Vce= 60V 
for2N5878 Vce= 80V 
Tease = 150°C 
for2N5877 Vce= 60V 
for2N5878 Vce= 80V 


0.5 
0.5 

5 
5 


mA 
mA 

mA 
mA 


Iebo Emitter cutoff 

current (Ic = 0) 


Veb= 5V 


1 


mA 


VcEO(sus)* Collector-emitter 
sustaining voltage 
Ob = 0) 


Ic = 200 mA 

for 2N5877 
for 2N5878 


60 
80 


V 
V 


VcE (sat)* Collector emitter 
saturation voltage 


1^ = 5A Ib = 0.5A 
1^ = 10A Ib = 2.5A 


1 
3 


V 
V 


VgE (sat)* Base-emitter 

saturation voltage 


1^ = 10A Ic = 2.5A 


2.5 


V 


Vbe* Base-emitter voltage 


Ic = 4A VcE= 4V 


1.5 


V 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


IVIin. 


Typ. i\/lax. 


Unit 


hpE* DC current gain 


Ic = 4A VcE= 4V 
Ic = 10A VcE= 4V 


20 
4 


100 


— 


fj Transition frequency 


Ic = 0.5A VcE=10V 


4 


MHz 


CcBo Collector-base 
capacitance 


VcB= 'lOV 

f = 1 MHz Ie = 


300 


PF 


tr Rise time 


Ic = 4A Vcc= 30V 
Ibi = 0.4A 


0.7 


lis 


tg Storage time 


1^ = 4A Vcc= 30V 
Ibi =-Ib2= 0-4A 


1 


jiS 


tf Fall time 


0.8 


p.S 



Pulsed: pulse duration = 300 |jls, duty cycle = 1.5% 



Safe operating areas 
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2N5877 
2N5878 



DC current gain 



DC transconductance 
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2NS877 
21^1878 



Collector-base capacitance 



Saturated switching characteristics 
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2N6032 
2N6033 



MULTIEPITAXIAL PLANAR NPN 



HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The 2N 6032 and 2N 6033 are silicon multiepitaxial planar NPN transistors in modified 
Jedec TO-3 metal case. 

They have high current, high power handling capability, fast switching speed and are 
intended for use in switching and linear applications in military and industrial equipment. 



ABSO 


LUTE MAXIMUM RATINGS 




2N6032 


2N6033 


VcRO 


Collector-base voltage (Ie = 0) 




120V 


150V 


VCFX 


Collector-emitter voltage (Vbe= -1 .5 V, Rbe = 


50 0) 


120V 


150V 


VCFR 


Collector-emitter voltage (Rbe= ^^ 12) 




110V 


140V 


VCFO 


Collector-emitter voltage (Ib= 0) 




90 


120V 


VpRO 


Emitter-base voltage {\q = 0) 




7V 


7V 


Ip 


Collector current 




50A 


40A 


Ir 


Base current 




10A 


Ptot 


Total power dissipation at T^age ^ 25 °C 




140W 


Tstn 


Storage temperature 




-65 to 200 °C 


T) 


Junction temperature 




200 °C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 



10.9 




9 11.7 

- -- ^ ,t> 



G 



2.80 



Modified TO-3 



6/77 
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2mm 
zmm 



THERMAL DATA 



f^thj-case Thermal resistance junction-case 



max 1.25 "C/W 



ELECTRICAL CHARACTERISTICS (T,,3e = 


25 °C 


unless otherwise specified) 


Parameter 


Test conditions 


iViin. Typ. 


Max. 


Unit 


IcEv Collector cutoff 


for 2N6032 












current (Vbe= -1.5 V) 


VcE= 110V 








12 


mA 




Vce= 100V 


case 


= 150°C 




15 


mA 




for 2N6033 














VcE= 135V 








10 


mA 




VcE= 100V 


' case ~ 


= 150°C 




10 


mA 


IcEo Collector cutoff 


VcE= 80 V 








10 


mA 


current (Ib = 0) 














Iebo Emitter cutoff 


Veb = 7 V 








10 


mA 


current (lc = 0) 














VcEX(sus)* Collector-emitter 


Iq = 200 mA 












sustaining voltage 


for 2N6032 






120 




V 


(Vbe=-I.5V, 


for 2N6033 






150 




V 


Rbe=50^, L-2mH) 














Vqer(sus)* Collector-emitter 


Ic = 200mA 












sustaining voltage 


for 2N6032 






110 




V 


(Rbe=BO^, L=15mH) 


for 2N6033 






140 




V 


Vqeo(sus)* Collector-emitter 


Ic = 200mA 












sustaining voltage 


for 2N6032 






90 




V 


(Ib = 0) 


for 2N6033 






120 




V 


VcE (sat)* Collector-emitter 


for 2N6032 












saturation voltage 


Ic = 50A 
for 2N6033 


Ib = 


5 A 




1.3 


V 




Ic = 40A 


Ib = 


4 A 




1 


V 


VBE(sat)* Base-emitter 


for 2N6032 












saturation voltage 


Ic = 50A 
for 2N6033 


Ib = 


5 A 




2 


V 




Ic = 40A 


Ib = 


4 A 




2 


V 
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2N6032 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


IVIin. 


Typ. IViax. 


Unit 


Vbe* 


Base-emitter voltage 


for 2N6032 

Ic = 50A VcE= 2 V 
for 2N6033 

Ic = 40A VcE= 2V 


2 
2 


V 
V 


hpE* 


DC current gain 


for 2N6032 

Ic = 50A VcE= 2.6 V 
for 2N6033 

Iq = 40A VcE= 2V 


10 
10 


50 
50 


— 


hfe 


Small-signall 
current gain 


Ic = 2A VcE= 10 V 
f = 5 MHz 


10 


— 


C^CBO 


Collector-base 
capacitance 


Ie = VcB= 10 V 
f = 1 MHz 


800 


PF 


tr 


Rise time 


for 2N6032 

Ic = 50A Vcc= 30 V 

'b1 ~ "'b2 ~ ^A 

for 2N6033 

Ic = 40A Vcc= 30 V 
Ibi = -Ib2 = 4A 


1 


fxS 


ts 


Storage time 


1.5 


[iS 


tf 


Fall time 


0.5 


flS 


's/b** 


Second breakdown 
collector current 


VcE= 24 V 
VcE= 40 V 


5.8 
0.9 


A 
A 


Es/b 


Second breakdown 
energy 


Vbe= -4V. Rbe= 5^ 
L =310fxH 


62 


mJ 



* Pulsed: pulse duration = 300 fxs, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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2N6032 
2N6033 



Base-emitter saturation voltage 
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Saturated switching characteristics 



Power rating chart 
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mnm 



EPITAXIAL-BASE PNP 



MEDIUM POWER DARLINGTONS 

The 2N 6034, 2N 6035 and 2N 6036 are silicon epitaxial-base PNP power transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 
The complementary NPN types are the 2N 6037, 2N 6038 and 2N 6039 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6034 


2N6035 


2N6036 


VCBO 
VCEO 

Vebo 
In 


Collector-base voltage (1^ = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 


-40V 
-40V 


-60V 
-60V 
-5V 
-4A 


-80V 
-80V 


'cm 
Ib 


Collector peak current 
Base current 


-8A 
-100mA 


P,o, 


Total power dissipation at T^^^ge ^ 25°C 
Storage temperature 
Junction temperature 


40W 

-65 to 150°C 

150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



» 



r 



0.9"^ 



, 7.8^ 



(1) Within this region the cross~$ection of the leads is uncontroHed 
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2N6034 



THERMAL DATA 



^thj-case Thermal resistance junction-case 
^thj-amb Tliermal resistance junction-ambient 



max 
max 



3.12 
83.3 



°C/W 
°C/W 



ELECTRICAL CHARACTERISTICS {T,^,,= 


25°C unless otherwise specified) 


Parameter 


Test conditions 


IVIin. 


Typ. IVIax. 


Unit 


'CBO 


Collector cutoff 
current (Ie = 0) 


for 2N6034 
for 2N6035 
for 2N6036 


VcB= -40V 
VcB= -60V 
VcB= -80V 


-500 
-500 
-500 


fxA 
jxA 
ptA 


'ceo 


Collector cutoff 
current (\q = 0) 


for 2N6034 
for 2N6035 
for 2N6036 


VcE= -20V 
VcE= -30V 
VcE= -40V 


-500 
-500 
-500 


fxA 

^A 

A 


'CEX 


Collector cutoff 
current (Veb= -1.5V) 


for 2N6034 
for 2N6035 
for 2N6036 
T,,3e= 125 °C 
for 2N6034 
for 2N6035 
for 2N6036 


VcE= -40V 
VcE= -60V 
VcE= -80V 

VcE= -40V 
VcE= -60V 
VcE= -80V 


-0.5 
-0.5 
-0.5 

-2 

2 

-2 


mA 
mA 
mA 

mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=-5V 


-2 


mA 


VcEO (sus) 


^ Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -100mA 


for 2N6034 
for 2N6035 
for2N6036 


-40 
-60 
-80 


V 
V 
V 


^CE (sat) 


Collector-emitter 
saturation voltage 


Ic = -2A 
Ic = -4A 


Ib = -8mA 
Ig = -40mA 


-2 
-3 


V 
V 


Vbe* 


Base-emitter voltage 


Ic = -2A 


VcE= -3V 


-2.8 


V 


hpE* 


DC current gain 


Ic = -0.5A 
Ic = -2A 
Ic = -4A 


VcE= -3V 
VcE= -3V 
VcE= -3V 


500 
750 
100 


15000 





hfe 


Small signal current 
gain 


Ic = -0.75 
f = 1 MHz 


VcE= -10V 


1 


— 


^CBO 


Collector-base 
capacitance 


VcB= -10V 
f = 1 MHz 


Ie = 


200 


PF 



* Pulsed: pulse duration = 300 |jis, duty cycle = 

648 



1 .5% 



2N6034 
2N8035 
2N6036 



Safe operating areas 
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2N6034 

mwm 



Collector-emitter saturation voltage Collector-emitter saturation voltage 
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Small signal current gain 



Saturated switching characteristics 
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EPITAXIAL-BASE NPN 



2NN37 
2N6038 

an 



MEDIUM POWER DARLINGTONS 

The 2N 6037, 2N 6038 and 2N 6039 are silicon epitaxial-base NPN power transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 
The complementary PNP types are the 2N 6034, 2N 6035 and 2N 6036 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6037 


2N6038 


2N6039 


VoBO 
VcEO 

Vebo 
Ir, 


Collector-base voltage (l^ = 0) 
Collector-emitter voltage (Ig = 0) 
Emitter-base voltage {\q = 0) 
Collector current 


40V 
40V 


60V 
60V 
5V 
4A 


80V 
80V 


'cm 
'b 


Collector peak current 
Base current 


8A 
100mA 


Ptot 


Total power dissipation at T^age < 25°C 
Storage temperature 
Junction temperature 


40W 

-65to150°C 

150°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



» 



nmr 



2.7' 



0.9'" 



.LB"" 



(1) Within this region the cross-section of the leads fs uncontroiled 
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2N6037 
2N6038 
2N6039 



THERMAL DATA 



*th j-case 
"^th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



3.12 °C/W 
83.3 °C/W 



ELECTRICAL CHARACTERISTICS (T, 



25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


'cBO 


Collector cutoff 


for 2N6037 


VcB= 40V 




500 


^.A 




current (Ie = 0) 


for 2N6038 
for 2N6039 


VcB= 60V 
VcB= 80V 




500 
500 


^A 
^A 


'GEO 


Collector cutoff 


for 2N6037 


VcE= 20V 




500 


^A 




current (Ig = O) 


for 2N6038 
for 2N6039 


VcE= 30V 
VcE = 40V 




500 
500 


fxA 
^xA 


'CEX 


Collector cutoff 


for 2N6037 


VcE = 40V 




0.5 
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for 2N6038 
for 2N6039 


VcE = 60V 
Vpp= 80V 




0.5 
0.5 


mA 
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T,33e= 125 °C 
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2 


mA 






for 2N6038 


VcE = 60V 
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mA 
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VcE = 80V 
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•ebo 


Emitter cutoff 
current (lc = 0) 


Veb = 5V 






2 


mA 


^CEO (sus) 


^ Collector-emitter 


Ic = 100mA 












sustaining voltage 
(Ib = 0) 




for 2N6037 
for2N6038 
for 2N6039 


40 
60 
80 




V 
V 
V 


^CE (sat)* 


Collector-emitter 


Ic = 2A 


Ib = 8mA 




2 


V 




saturation voltage 


Ic = 4A 


Ib = 40mA 




3 


V 


Vbe* 


Base-emitter voltage 


Ic = 2A 


VcE=3V 


2.8 


V 


hpE* 


DC current gain 


Ic = 0.5A 


VcE= 3V 


500 











Ic = 2A 


VcE= 3V 


750 


15000 


— 






Ic = 4A 


VcE=3V 


100 




— 


h,e 


Small signal current 
gain 


Ic = 0.75A 
f = 1 MHz 


VcE= 10V 


1 


— 


^CBO 


Collector-base 


VcB= 10V 












capacitance 


f = 1 MHz 


Ie = 




100 


PF 



* Pulsed: pulse duration = 300 |jis, duty cycle = 1.5% 
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EPITAXIAL-BASE PNP 



2N6050 
2N6051 
2N6052 



POWER DARLINGTONS 

The 2N 6050, 2N 6051 and 2N 6052 are silicon epitaxial-base PNP transistors in mo- 
nolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 
The complementary NPN types are the 2N 6057, 2N 6058 and 2N 6059 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6050 


2N6051 


2N6052 


^CBO 


Collector-base voltage (1 e = 0) 


-60V 


-80V 


-100V 


VcFO 


Collector-emitter voltage (1 b=0) 


-60V 


-80V 


-100V 


VpBO 


Emitter-base voltage (lc=0) 


-5V 


Ir 


Collector current 


-12A 


'cm 


Collector peak current 


-20A 


Ir 


Base current 


-0.2A 


P,o, 


Total power dissipation at T^ase ^25°C 


150W 


Ts,n 


Storage temperature 


-65to200°C 


T, 


Junction temperature 


200 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Rl TYP =10Kn 
R2 TYP =150a 



Dimensions In mm 



Collector connected to case 




87max 


,11.7 - 




17max 








■ 






P 







TO-3 
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10/82 



2N6Q50 
2N6051 
2N6052 



THERMAL DATA 



*th j-case 



Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS (T^^,^ = 


25°C unless otherw 


ise specified) 


Parameter 


Test conditions 


IVIin. 


Typ. IVIax. 


Unit 


'ceo 


Collector cutoff 
current (ig = 0) 


for 2N6050 
for 2N6051 
for 2N6052 


VcE= -30V 
VcE= -40V 
VcE= -50V 


-1 
-1 
-1 


mA 
mA 
mA 


'CEX 


Collector cutoff 
current (Veb= -1.5V) 


for 2N6050 
for 2N6051 
for 2N6052 

Tease = 150° 
for 2N6050 
for 2N6051 
for 2N6052 


VcE= -60V 
VcE= -80V 
VcE= -100V 
C 
VcE= -60V 
VcE= -80V 
VcE= -100V 


-0.5 
-0.5 
-0.5 

-5 
-5 
-5 


mA 
mA 
mA 

mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=-5V 


-2 


mA 


VqEO (sus) 


' Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -100mA 

for 2N6050 
for 2N6051 
for 2N6052 


-60 
-80 
-100 


V 
V 
V 


VqE (sat)* 


Collector-emitter 
saturation voltage 


Ic = -6 A 
Ic = -12A 


Ib =-24mA 
Ib = -120mA 


-2 
-3 


V 
V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Ic = -12A 


Ib = -120mA 


-4 


V 


Vbe* 


Base-emitter voltage 


Ic = -6A 


VcE= -3V 


-2.8 


V 


hpE* 


DC current gain 


Ic = -6A 
Ic =-12A 


VcE=-3V 
VcE= -3V 


750 
100 


18000 


— 


hfe 


Small signal 
current gain 


Ic = -5A 
f = 1 MHz 


VcE= -3V 


4 


— 


^CBO 


Collector-base 
capacitance 


VcB= "10V 
f = 1 MHz 


Ie =0 


500 

i 


PF 



Pulsed: pulse duration = 300 |jis, 



duty cycle = 1 .5% 
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zmm 



Safe operating areas for 2N6050 
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Safe operating areas for 2N6051 
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Safe operating areas for 2N6052 
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2N605Q 
2N6051 
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DC current gain 
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2N60il 
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Saturated switching characteristics 
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2N6053 
2Ne054 



EPITAXIAL-BASE PNP 



POWER DARLINGTONS 

The 2N 6053 and 2N 6054 are silicon epitaxial-base PNP transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-3 metal case. They are intended 
for use in power linear and switching applications. 
The complementary NPN types are the 2N 6055 and 2N 6056 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6053 


2N6054 


VcBO 
VcEO 

Vebo 
Ic 

'cm 
Ib 

P,o, 


Collector-base voltage (1^ = 0) 

Collector-emitter voltage (Ig = 0) 

Emitter-base voltage (Iq = 0) 

Collector current 

Collector peak current 

Base current 

Total power dissipation at T^ase ^ 25°C 

Storage temperature 

Junction temperature 


-60V -80V 

-60V -80V 

-5V 

-8A 

-16A 

-120mA 

100W 

-65 to 200°C 

200°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 



1 








D 1 < ^ 


J 


1 


1 


1* 


S-1C 


37/1 


C 


DE 



"I 



Dimensions in mm 



Collector connected to case 




TO-3 



6/77 
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THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1.75 °C/W 



ELECTRICAL CHARACTERISTICS (T^ase^ 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


'cEX 


Collector cutoff 
current (Vbe = l-^V) 


for2N6053 Vce= -60V 
for2N6054 Vce= -80V 
T,333= 150 °C 
for2N6053 Vce= -60V 
for2N6054 Vce= -80V 


-500 
-500 

-5 
-5 


^xA 
^A 

mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


for2N6053 
for 2N6054 


VcE= -30V 
VcE= -40V 


-0.5 
-0.5 


mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= -5V 


-2 


mA 


^CEO (sus) 


" Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = -100mA 

for 2N6053 
for 2N6054 


-60 
-80 


V 
V 


^CE (sat)* 


Collector-emitter 
saturation voltage 


Ic = -4A 
Ic = -8A 


Ib =-16mA 
Ib = -80mA 


-2 
-3 


V 
V 


^ BE (sat) 


Base-emitter 
saturation voltage 


Ic = -8A 


Ib = -80mA 


-4 


V 


Vbe* 


Base-emitter voltage 


Ic = -4A 


VcE= -3V 


-2.8 


V 


hpE* 


DC current gain 


Ic = -4A 
Ic = -8A 


VcE= -3V 
VcE= -3V 


750 
100 


18000 


— 


hfe 


Small signal 
current gain 


Ic = -3A 
f = 1 MHz 


VcE= -3V 


4 


— 


^CBO 


Collector-base 
capacitance 


VcB = -10V 
f = 1 MHz 


Ie = 


300 


PF 



Pulsed: pulse duration = 300 fis, duty cycle = 1.5% 
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zmm 
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2N6055 
2N6056 



EPITAXIAL-BASE NPN 



POWER DARLINGTONS 

The 2N 6055 and 2N 6056 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-3 metal case intended for use in 
power linear and switching applications. 
The complementary PNP types are the 2N 6053 and 2N 6054 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6055 


2N6056 


VoBO 


Collector-base voltage (Ie = 0) 


60V 


80V 


VoFO 


Collector-emitter voltage (Ig = 0) 


60V 


80V 


Vfbo 


Emitter-base voltage (\q = 0) 


5V 


Ir 


Collector current 


8A 


'cm 


Collector peak current 


16A 


Ir 


Base current 


120mA 


Ptnt 


Total power dissipation at T^age < 25°C 


100W 


T„a 


Storage temperature 


-65 to 200°C 


Tj 


Junction temperature 


200°C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to case 




\ 4.0^409 





87ma« 


. 1,1.7 , 






^^max 


















'■'B'. 








- 





TO-3 



6/77 
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THERMAL DATA 



l^thj-case Thermal resistance junction-case 



max 1.75 °C/W 



ELECTRICAL CHARACTERISTICS (Tcase= 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


IcEx Collector cutoff 

current (Vbe= -1.5V) 


for2N6055 Vce= 60V 
for2N6056 Vce= 80V 
T,333= 150 °C 
for2N6055 Vce= 60V 
for2N6056 Vce= 80V 


500 
500 

5 
5 


^lA 
^.A 

mA 
mA 


IcEo Collector cutoff 
current (Ib = 0) 


for2N6055 Vce= 30V 
for2N6056 Vce= 40V 


0.5 
0.5 


mA 
mA 


Iebo Emitter cutoff 
current (lc = 0) 


Veb=5V 


2 


mA 


Vqeo (sus)* Collector-emitter 
sustaining voltage 


Ic = 100mA 

for2N6055 
for2N6056 


60 
80 


V 
V 


VcE (sat)* Collector-emitter 
saturation voltage 


Ic = 4A Ib = 16mA 
Ic = 8A Ib = 80mA 


2 
3 


V 
V 


VBE(sat)* Base-emitter 

saturation voltage 


Ic = 8A Ib = 80mA 


4 


V 


Vbe* Base-emitter voltage 


Iq = 4A VcE= 3V 


2.8 


V 


hpE* DC current gain 


1^ = 4A VcE= 3V 
Iq = 8A VcE= 3V 


750 18000 
100 


— 


hfe Small signal 
current gain 


Ic = 3A VcE= 3V 
f = 1 MHz 


4 


— 


CcBo Collector-base 
capacitance 


Vcb= 10V 

f = 1 MHz Ie = 


200 


PF 



* Pulsed: pulse duration = 300 \is, 



duty cycle = 1 .5% 
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2N6055 
2N6056 



Safe operating areas 
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2IWS 



Collector-emitter saturation voltage 
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2N6057 
2N6058 
2N6Q59 



EPITAXIAL-BASE NPN 



POWER DARLINGTONS 

The 2N 6057, 2N 6058 and 2N 6059 are silicon epitaxial-base NPN transistor in mo- 
nolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 
The complementary PNPtypes are the 2N 6050, 2N 6051 and 2N 6052 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6057 


2N6058 


2N6059 


^CBO 
VcEO 

Vebo 


Collector-base voltage (1 e = 0) 
Collector-emitter voltage (1 b=0) 
Emitter-base voltage (lc=0) 
Collector current 


60V 
60V 


80V 
80V 
5V 
12A 


100V 
100V 


'cm 

I. 


Collector peak current 
Base current 


20A 
0.2A 




Total power dissipation at T^ase-^S^C 
Storage temperature 
Junction temperature 


150W 

-65to200°C 

200 °C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Collector connected to case 




TO-3 



10/82 
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THERMAL DATA 



'^th j-case Thermal resistance junction-case 



max 1.17 °C/W 



ELECTRICAL CHARACTERISTICS(T, 



= 25°Cunless otherwise specified) 



Parameter 


Test conditions 


Min. 


Typ. IVIax. 


Unit 


'ceo 


Collector cutoff 
current (Ib=0) 


for 2N6057 
for2N6058 
for2N6059 


VcE=30V i 

VcE=40V 

VcE=50V 


1 
1 
1 


mA 
mA 
mA 


'CEX 


Collector cutoff 
current (Vb^^O) 


for2N6057 
for2N6058 
for2N6059 

Tcase=150°C 

for2N6057 
for2N6058 
for 2N6059 


>>o >>o 

o o o o o o 

CO 00 T- CD 00 1- 

II II II II II II 

LU LU LU LU LU LU 

o o o o o o 


0.5 
0.5 
0.5 

5 
5 
5 


mA 
mA 
mA 

mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=5V 


2 


mA 


^CEO(sus) 


♦Collector-emitter 
sustaining voltage 
Cb = 0) 


Ic =100mA 
for2N6057 
for2N6058 
for2N6059 


60 
80 
100 


V 
V 
V 


\/ * 

^CE(sat) 


Collector-emitter 
saturation voltage 


Ic =6A 
Ic =12A 


Ig =24mA 
1 B =120mA 


2 
3 


V 
V 


V * 

^BE(sat) 


Base-emitter 
saturation voltage 


Ic =12A 


1 B =120mA 


4 


V 


Vbe* 


Base-emitter voltage 


Ic =6A 


VcE=3V 


2.8 


V 


hpE* 


DCcurrentgain 


Ic =6A 
Ic =12A 


VcE=3V 
VcE=3V 


750 
100 


18000 


— 


hfe 


Small signal 
current gain 


Ic =5A 
f =1MHz 


VcE=3V 


4 


- 


^CBG 


Collector-base 
capacitance 


VcB=10V 
f =1MHz 


Ie=0 


300 


PF 



' Pulsed: pulse duration =300 |is, duty cycle 

669 



<1.5% 
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2NniS8 

2Neo^ 
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116057 
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Collector-emitter saturation voltage 
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2N80S7 
2N8li8 
2N6059 



DC transconductance 



ic 






















1 1 








(A) 






















VcE=3V 










































12 




















































i 


f 
































/ 


































/ 














8 


















i 


^ 
































/ 


































/ 


















































A 
















































































> 


































/ 
































_^ 


/ 






















Collector-emitter saturation voltage 
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EPITAXIAL-BASE NPN/PNP 



2mi07/2m282 
2mi89/2W^ 
2N8111/2N6288 



GENERAL PURPOSE COMPLEMENTARY PAIRS 

The 2N 61 07, 2N 61 09, 2N 611 1 , 2N 6288, 2N 6290 and 2N 6292 are epitaxial-base silicon 
transistors in Jedec TO-220 plastic package. They are intended for a wide variety of 
medium power switching and linear applications. 

The PNP types are the 2N 6107, 2N 6109, 2N 6111 and their complementary NPN types 
are the 2N 6292, 2N 6290 and 2N 6288 respectively. 



ABSOLUTE MAXIMUM RATINGS 



PNP 



NPN 



2N6107 



2N6292 



2N6109 



2N6290 



2N6111 



2N6288 



^CBO 
^CEX 
VCEO 

Vebo 

Ic 

Ib 

^tot 
"'"stg 



Collector-base voltage (Ie = 0) 
Collector-emitter voltage (Rbe = 1 00^) 
Collector-emitter voltage (1^ = 0) 
Emitter-base voltage {\q = 0) 
Collector current 
Base current 

Total power dissipation at Tj^^gg^ 25 °C 
Storage temperature 
Junction temperature 



80V 
80V 
70V 



60V 

60V 

50V 

5V 

7A 

3A 

40W 

65to150°C 

150 °C 



40V 
40V 
30V 



° For PNP devices voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 



MECHANICAL DATA 





Dimensions in mm 



Collector connected to tab. 




TO-220 



673 



6/77 



2N6107/2Ne292 
2mi09/2N62gO 
2N6111/2N^88 



THERMAL DATA 



"•th j-case 
^th i-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 3.125 
max 70 



°C/W 
°C/W 



ELECTRICAL CHARACTERISTICS" (T,^,, = 


25 °C unless otherwise specified) 




Test conditions 


2N6111 


2N6109 


2N6107 


PNP 




2N6288 


2N6290 


2N6292 


NPN 


Parameter 


Vce(V) 


«c(A) 


Ib(A) 


Min. IVIax. 


Min. IVIax. 


IVIin. IVIax. 


Unit 


Iqex (Veb = 1-5V) 


80 
60 
40 






0.1 


0.1 


0.1 


mA 


T,333= 150 °C 


70 
50 
30 






2 


2 


2 


Iqeo (Ib = 0) 


60 
40 
20 






1 


1 


1 


mA 


Iebo (Veb= 5V) 









1 


1 


1 


mA 


VcER(sus)*(RBE=100fi) 




0.1 




40 


60 


80 


V 


^CEO (sus)* 




0.1 





30 


50 


70 


V 


VqE (sat)* 




2 

2.5 
3 

7 


0.2 

0.25 

0.3 

3 


1 
3.5 


1 
3.5 


1 
3.5 


V 


Vbe* 


4 
4 
4 
4 


2 

2.5 
3 
7 




1.5 
3 


1.5 
3 


1.5 
3 


V 


hpE* 


4 
4 
4 
4 


2 

2.5 
3 

7 




30 150 
2.3 


30 150 
2.3 


30 150 
2.3 


— 


hfe (f = 50 kHz) 


4 


0.5 




20 


20 


20 


— 


PNP types 


4 


0.5 




10 


10 


10 


MHz 


' NPN types 


4 


0.5 




4 


4 


4 


CcBo (f=1MHz.VcB = 10V) 








250 


250 


250 


PF 



* Pulsed: pulse duration = 300 |jis, duty cycle = 1.5% 

° For PNP devices voltage and current values are negative 

For characteristic curves see the BD 533 (NPN) and BD 534 (PNP) series 
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EPITAXIAL-BASE NPN 



mm 
MM 
mm 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 6121, 2N 6122 and 2N 6123 are silicon epitaxial-base NPN power transistors in 

Jedec TO-220 plastic package, intended for use in medium power linear and switching 

applications. 

The complementary PNP types are the 2N 6124, 2N 6125 and 6126 respectively. 



ABSO 


ILUTE MAXIMUM RATINGS 


2N6121 


2N6122 


2N6123 


^CBO 


Collector-base voltage (1^ = 0) 


45V 


60V 


80V 


VcFS 


Collector-emitter voltage (VgE = 0) 


45V 


60V 


80V 


VoFO 


Collector-emitter voltage (l^ = 0) 


45V 


60V 


80V 


Vfbo 


Emitter-base voltage (Iq = 0) 




5V 




In 


Collector current 




4A 




'cm 


Collector peak current 




7A 




"b 


Base current 




1A 




Ptot 


Total power dissipation at T^ase < 25°C 




40W 




Tstn 


Storage temperature 


-65to150°C 


Tj 


Junction temperature 




150 °C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 



675 



6/77 



2N6121 
2N6122 
2N6123 



THERMAL DATA 



'th j-case 
'th j-amb 



Thermal resistance junction-case 
Thermal resistance juntion-ambient 



max 3.12 °C/W 
max 70 °C/W 



ELECTRICAL CHARACTERISTICS (J,^,, 


= 25 °C unless otherwise specif 


led) 


Parameter 


Test conditions 


l\/lin.Typ.lVlax. 


Unit 


'cBO 


Collector cutoff 


for2N6121 


VcB= 45 V 




100 


fxA 




current (Ie = 0) 


for2N6122 


VcB= 60 V 




100 


,A 






for2N6123 


VcB= 80 V 




100 


,A 


'CEX 


Collector cutoff 


for2N6121 


VcE= 45 V 




100 


^.A 




current (Vbe = -I -SV) 


for2N6122 


VcE = 60 V 




100 


^A 






for2N6123 


VcE= 80 V 




100 


^A 






Tease = 125 


'C 












for2N6121 


VcE= 45 V 




2 


mA 






for2N6122 


VcE= 60 V 




2 


mA 






for2N6123 


VcE= 80 V 




2 


mA 


'ceo 


Collector cutoff 


for2N6121 


VcE = 45 V 




1 


mA 




current (Ib = 0) 


for2N6122 


VcE= 60 V 




1 


mA 






for2N6123 


VcE= 80 V 




1 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb= 5V 






1 


mA 


^CEO (sus) 


' Collector-emitter 


Ic =100 mA 










sustaining voltage 




for2N6121 


45 




V 




(Ib = 0) 




for2N6122 
for2N6123 


60 
80 




V 
V 


Vqe (sat)* 


Collector-emitter 


lo = 1.5A 


Ib =0.15A 




0.6 


V 




saturation voltage 


Iq = 4A 


Ib = 1A 




1.4 


V 


Vbe* 


Base-emitter voltage 


Ic = 1.5A 


VcE= 2V 


1.2 


V 


hpE* 


DC current gain 


Ic = 1.5 A 


VcE= 2V 














for2N6121 


25 


100 


— 








for2N6122 


25 


100 


— 








for2N6123 


20 


80 


— 






Ic = 4A 


VcE= 2V 
for2N6121 
for2N6122 
for2N6123 


10 
10 

7 




— 


hfe 


Small signal 


Ic = 1 A 


VcE= 4V 










current gain 


f = 1 MHz 




2.5 




— 



Pulsed: pulse duration = 300 \xs, 



duty cycle = 1 .5% 
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2N6121 

mm 
mm 



Safe operating areas 



DC current gain 
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10' Vce(V) 



68 2 A68 2 468 

10"^ 1 Ir (A) 



Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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2N6121 
2N6122 
2N6123 



Transition frequency 



Collector-base capacitance 



(MHz) 



































VcE=lV 
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Saturated switching characteristics 

G-2A22 



Power rating chart 
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EPITAXIAL-BASE PNP 



2N6124 
2N6125 

mm 



MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 6124, 2N 6125 and 2N 6126 are silicon epitaxial-base PNP power transistors in 

Jedec TO-220 plastic package, intended for use in medium power linear and switching 

applications. 

The complementary NPN types are the 2N 6121, 2N 6122 and 2N 6123 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6124 


2N6125 


2N6126 


^CBO 


Collector-base voltage (1^ = 0) 


-45V 


-60V 


-80V 


Vr,FR 


Collector-emitter voltage (Vb^ = 0) 


-45V 


-60V 


-80V 


VcFO 


Collector-emitter voltage (1^ = 0) 


-45V 


-60V 


-80V 


Vfbo 


Emitter-base voltage {\q = 0) 




-5V 


Ir 


Collector current 




-4A 


'cm 


Collector peak current 




-7A 


Ir 


Base current 




-1A 


P,o, 


Total power dissipation T^ase ^ 25°C 




40W 


Ts,n 


Storage temperature 


-65to150°C 


Tj 


Junction temperature 




150 °C 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Cotlector connected to tab. 




La?"'" J 


r 




r- 




F 


1,27_ 


i 


'"^. 


-+- 



TO-220 
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2N6124 
2N6125 
2N6126 



THERMAL DATA 



"th j-case 
Mh j-amb 



Thermal resistance junction-case 
Thermal resistance juntlon-ambient 



max 
max 



3.12 °C/W 
70 °C/W 



ELECTRICAL CHARACTERISTICS {J,^,, = 


25 °C unless otherwise specified) 


Parameter 


Test conditions 


Min. 


Typ. IVIax. 


Unit 


'cBO 


Collector cutoff 


for2N6124 


VcB= -45 V 




-100 


^A 




current (Ie = 0) 


for2N6125 


VcB= -60 V 




-100 


ptA 






for2N6126 


VcB= -80 V 




-100 


^.A 


'cEX 


Collector cutoff 


for2N6124 


VcE= -45 V 




-100 


^xA 




current (Vbe = 1.5V) 


for2N6125 


VcE= -60 V 




-100 


^A 






for2N6126 


VcE= -80 V 




-100 


^xA 






T,,33= 125 °C 














for2N6124 


VcE= -45 V 




-2 


mA 






for2N6125 


VcE= -60 V 




-2 


mA 






for2N6126 


VcE= -80 V 




-2 


mA 


'ceo 


Collector cutoff 


for2N6124 


VcE= -45 V 




-1 


mA 




current (Ib = 0) 


for2N6125 


VcE= -60 V 




-1 


mA 






for2N6126 


VcE= -80 V 




-1 


mA 


'ebo 


Emitter cutoff 
current (lc = 0) 


Veb=-5V 






-1 


mA 


^CEO (sus)' 


^ Collector-emitter 


Ic = -100 mA 










sustaining voltage 




for2N6124 


-45 




V 




(Ib = 0) 




for2N6125 
for2N6126 


-60 
-80 




V 
V 


^CE(sat) 


Collector-emitter 


Ic = -1.5A 


Ib =-0.15A 




-0.6 


V 




saturation voltage 


Ic = -4 A 


Ib = -1A 




-1.4 


V 


Vbe* 


Base-emitter voltage 


Ic = -1.5A 


VcE=-2V 


-1.2 


V 


hpE* 


DC current gain 


Ic = -1.5A 


VcE=-2V 














for2N6124 


25 


100 


— 








for2N6125 


25 


100 


— 








for2N6126 


20 


80 


— 






Ic = -4A 


VcE= -2V 
for2N6124 
for2N6125 
for2N6126 


10 
10 
7 




— 


hfe 


Small signal 
current gain 


Ic = -1 A 
f = 1 MHz 


VcE= -4V 


2.5 




— 



* Pulsed: pulse duration = 300 |jis, duty cycle = 1.5% 
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2N6124 
2N6125 
2N6128 



Safe operating areas 



DC current gain 
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(A) 
10 




















Ir MAX PULSED 
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2N6124 
2N6125 
2N6126 



Transition frequency 



Collector-base capacitance 



fT 






— 


— 




-r 








— 




rfffi 


(MHz) 
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Saturated switching characteristics 



Power rating chart 
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EPITAXIAL-BASE NPN/PNP 



2N6282/2N6285 
2W^/2N6286 
2N6^i2N6^7 



GENERAL PURPOSE AMPLIFIER AND SWITCHING APPLICATIONS 

The 2N6282, 2N6283 and 2N6284 NPN types and the complementary types are mounted 
in jedec TO-3 metal case. Intended for use in general-purpose amplifier and low-frequency 
switching applications. The complementary PNP types are 2N6285, 2N6286 and 2N6287. 



ABSOLUTE MAXIMUM RATINGS NPN 


'^m^>2"' 


2N6283 


2N6284 




* PIMtlfe 


M085 


2N6286 


2N6287 


VcBO 


Collector-base voltage {\^=0) 


GOV 


80V 


100 V 


VcEO 


Collector-emitter voltage (Ib = 0) 


60V 


80V 


100 V 


Vfbo 


Emitter-base voltage (Ic = 0} 




5V 




Ic 


Collector current 




20A 




'cm 


Collector peak current (tp = 10ms) 




40A 




Ib 


Base current 




0.5A 




Ptot 


Total power dissipation at Tease > 25°C 




160W 




'stg 


Storage temperature 




-65 to 200°C 


Ti 


Junction temperature 




200°C 





For PNP types voltage and current values are negative 



INTERNAL SCHEMATIC DIAGRAMS 




MECHANICAL DATA 



NPN 




Dimensions in mm 



Collector connected to case 




TO-3 
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2N6282/2N6285 
2N6283/2N6286 
2N6284/2N6287 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max. 1.9 



°C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specif ied) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


'ceo 


Collector cutoff 
current (Ib = 0) 


for2N6282/85 Vce = 30V 
for 2N6283/86 Vce = 40V 
for 2N6284/87 Vce = 50V 


1 
1 
1 


mA 
mA 
mA 


'ebo 


Emitter cutoff 
current (Ic =0) 


Vbe = 5V 


2 


mA 


•CEX 


Collector cutoff 
current (Vbe = 1.5V) 


Vce = Rated Vcbo 
Vce = Rated Vcbo 
Tease = 150°C 


0.5 
5 


mA 
mA 


VcEO(sus 


) Collector-emitter 
sustaining voltage 


Ic = 0.1A Ib = 

for 2N6282/85 
for 2N6283/86 
for 2N6284/87 


60 

80 

100 


V 
V 
V 


VcE(sat) 


^ Collector-emitter 
saturation voltage 


lc = 10A lB=40mA 
lc=20A Ib= 200mA 


2 

3 


V 
V 


VBE(sat) * Base-emitter 

saturation voltage 


lc=20A Ib= 200mA 


4 


V 


VBE{on) 


^ Base-emitter voltage 


lc = 10A VcE = 3V 


2.8 


V 


hPE* 


DC current gain 


lc = 10A VcE = 3V 
lc = 20A VcE=3V 


750 
100 


18000 


- 


CcBO 


Collector-base 
capacitance 


VcB = 10V Ie = 
f = 0.1MHz 

for 2N6282/6283/6284 
for 2N6285/6286/6287 


400 
600 


PF 
PF 


h,e 


Small signal current 
gain 


lc = 10A VcE = 3V 
f = 1KHz 


300 


- 



* Pulsed: pulse duration = 300 ixs, 
For PNP types voltage and current 



duty cycle = 2%. 
values are negative 
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MULTIEPITAXIAL PLANAR NPN 



HIGH SPEED SWITCHING APPLICATIONS 

The 2N 6354 is a silicon planar multiepitaxial NPN transistor in Jedec TO-3 metal case, it 
is intended for use in high speed switching applications in military and industrial 
equipment. 



ABSOLUTE MAXIMUM RATINGS 



^CBO 
^CEX 
VcEO 



'c 

'cm 



'B 
P.. 



Collector-base voltage (Ie = 0) 

Collector-emitter voltage (Rbe= 50012) 

Collector-emitter voltage (Ib = 0) 

Emitter-base voltage (1^= 0) 

Collector current 

Collector peak current 

Base current 

Total power dissipation at T^^^^ < 25 °C 

Storage temperature 

Junction temperature 



150 


V 


130 


V 


120 


V 


6.5 


V 


10 


A 


12 


A 


5 


A 


140 


W 


65 to 200 


°C 


200 


°C 







INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



Cof lector connected to case 




87-- 


. 11-7. .r 




l^max 










3 


' ■ ' f 


- 


- 



TO-3 
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2N63§4 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max 1.25 °C/W 



ELECTRICAL CHARACTERISTICS (T^ase = 25 °C unless otherwise 


specified) 


Parameter 


Test conditions 


Min. Typ. 


iVIax. 


Unit 


'ceo 


Collector cutoff 
current (Ie = 0) 


VcB= 150 V 


5 


mA 


'CES 


Collector cutoff 
current (Vbe = 0) 


VcE= 140 V 

VcE= 140 V T,33e=150°C 


10 
20 


mA 
mA 


'ceo 


Collector cutoff 
current (Ib = 0) 


VcE= 100 V 


20 


mA 


'ebo 


Emitter cutoff 
current (lc=0) 


Veb= 6.5 V 


5 


mA 


^CEO (sus)^ 


^ Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 200 mA 


120 


V 


^CER(sus) 


' Collector-emitter 
sustaining voltage 
(Rbe = 100^) 


Ic = 200 mA 


130 


V 


^CE (sat)* 


Collector-emitter 
saturation voltage 


1^ = 10A Ib = 1 A 
Ic = 5A Ig = 0.5 A 


1 
0.5 


V 
V 


^BE (sat)* 


Base-emitter 
saturation voltage 


Iq = IOA Ib = 1 a 
1^ = 5A Ig = 0.5 A 


2 
1.3 


V 
V 


hpE* 


DC current gain 


Iq = 5A VcE= 2V 
Iq = IOA VcE= 2V 


20 
10 


150 
100 


— 


hfe 


Small signal 
current gain 


1^ = 1 A VcE = 1 V 
f = 10 MHz 


8 


— 


^CBO 


Collector-base 
capacitance 


Ie = Vcb= 10 V 
f = 1 MHz 


300 


PF 


tr 


Rise time 


Ic = 5A Vcc= 30 V 

Ibi = -Ib2 = 0.5A 

Ic = 10 A Vcc= 30 V 

'b1 = "'b2 ~ 1A 


0.3 

1 


fXS 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Test conditions 


Min. 


Typ. Max. 


Unit 


tg Storage time 


Ic = 5A Vcc= 30 V 
'bi "~ "'b2 ~ 0.5A 


1 


^IS 


tf Fall time 


Ic = 5 A Vcc= 30 V 
Ibi = -Ib2 = 0-5A 


0.2 


|1S 


Ig/b** Second breakdown 
collector current 


VcE=25V 


5.5 


A 


Eg/b Second breakdown 
energy 


Ic = 5 A Veb= 1 V 
Rbe= 50 12 L = 25 piH 


0.3 


mJ 



' Pulsed: pulse duration = 300 |jis, duty cycle = 1.5% 
^* Pulsed: 1 s, non repetitive pulse 
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2N6354 



DC current gain 
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VBE(on) "^s. collector current 
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2N6386 
2N8387 
2N6388 



EPITAXIAL-BASE NPN 



POWER DARLINGTON TRANSISTORS 

The 2N 6386, 2N 6387 and 2N 6388 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in low and medium frequency power applications. 



ABSOLUTE MAXIMUM RATINGS 



2N6386 2N6387 2N6388 



^CBO 
VcEV 
VcER 
VCEO 

Vebo 
Iq 
'cm 
Ib 

"tot 



T: 



stg 



Collector-base voltage (Ig = 0) 

Collector-emitter voltage (VgE = -1 .5 V) 

Collector-emitter voltage (Rbe^ 10012) 

Collector-emitter voltage (\q = 0) 

Emitter-base voltage {\q = 0) 

Collector current 

Collector peak current 

Base current 

Total power dissipation at T^ase ^ 25 °C 

Storage temperature 

Junction temperature 



40V 
40V 
40V 
40V 
5V 
8A 



60V 

60V 

60V 

60V 

5V 

10A 

15A 

250mA 

65W 

65 to 150 

150 °C 



80V 
80V 
80V 
80V 
5V 
10A 



MECHANICAL DATA 



Dimensions in mm 



Cotlector connected to tab. 




rt 



TO-220 



6/77 
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THERMAL DATA 



f^thj-case Thermal resistance junction-case 



max 1.92 °C/W 



ELECTRICAL CHARACTERISTICS (T^^se = 25 °C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


IcEv Collector cutoff 


VcE= 40 V for2N6386 




0.3 


mA 


current (Vbe = -1 .5 V) 


VcE= 60V for2N6387 




0.3 


mA 




VcE = 80 V for 2N6388 




0.3 


mA 




Tease = 125°C 










VcE= 40 V for2N6386 




3 


mA 




VcE= 60 V for2N6387 




3 


mA 




VcE= 80 V for2N6388 




3 


mA 


IcEo Collector cutoff 


VcE= 40 V for2N6386 




1 


mA 


current (Ib = 0) 


VcE= 60 V for2N6387 




1 


mA 




VcE= 80 V for2N6388 




1 


mA 


Iebo Emitter-base 


Veb= 5V 




5 


mA 


current (lc = 0) 










VcEO(sus)* Collector-emitter 


Ic = 200 mA 








sustaining voltage 


for 2N6386 


40 




V 


(Ib = 0) 


for2N6387 


60 




V 




for 2N6388 


80 




V 


Vqer (sus)* Collector-emitter 


!c = 200 mA 








sustaining voltage 


for 2N6386 


40 




V 


(Rbe= 100^) 


for 2N6387 


60 




V 




for 2N6388 


80 




V 


VcEV(sus)* Collector-emitter 


Ic = 200 mA 








sustaining voltage 


for 2N6386 


40 




V 


(Vbe = -1.5 V) 


for 2N6387 


60 




V 




for2N6388 


80 




V 


VcE (sat)* Collector-emitter 


for 2N6386 








saturation voltage 


1^ = 3A Ib = 6 mA 
for2N6387and2N6388 




2 


V 




1^ = 5 A Ib = 10mA 




2 


V 




for 2N6386 










Ic = 8 A Ib = 80mA 




3 


V 




for2N6387and2N6388 










1^ = 10A Ib = 100mA 




3 


V 
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2N6386 
2N6387 
2N6388 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


IVIin. 


ryp. IVIax. 


Unit 


Vbe* 


Base-emitter voltage 


for 2N6386 












Ic = 3A VcE= 3V 




2.8 


V 






for2N6387and2N6388 












Ic = 5A VcE= 3V 




2.8 


V 






for2N6386 












Iq = 8A VcE= 3V 




4.5 


V 






for2N6387and2N6388 












Ic = 10A VcE= 3V 




4.5 


V 


hpE* 


DC current gain 


for 2N6386 












Ic = 3A VcE= 3V 


1000 


20000 


— 






for2N6387and2N6388 












Ic = 5A VcE= 3V 


1000 


20000 


— 






for 2N6386 












Ic = 8A VcE= 3V 


100 




— 






for 2N6387 and 2N6388 












Iq = 10A VcE= 3V 


100 




— 


hfe 


Small signal 


Ic = 1 A 










current gain 


VcE= 10 V f = 1MHz 


20 




— 






VcE= 10 V f = 1kHz 


1000 




— 


Vp* 


Paralled-diode 


for 2N6386 










forward voltage 


If = 8A 

for 2N6387 and 2N6388 




4 


V 






If = 10A 




4 


V 


^CBO 


Collector-base 


Ie = VcB= 10 V 










capacitance 


f = 1MHz 




200 


PF 


Is/b** 


Second breakdown 
collector current 


VcE= 25 V 


2.6 




A 


Es/b 


Second breakdown 


L = 12 mH Rbe= 10012 










energy 


Vbe= -1-5V Ic = 4.5A 


120 




mJ 



Pulsed: pulse duration = 300 [xs, duty cycle = 1.5% 
Pulsed: Is non repetitive pulse 
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EPITAXIAL-BASE NPN 




POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6486, 2N6487 and 2N6488 are silicon epitaxial-base NPN transistors 

mounted in Jedec TO-220 plastic package. 

They are intended for use in power linear and switching applications. 

The complementary PNP types are the 2N6489, 2N6490 and 2N6491 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6486 


2N6487 


2N6488 


VCBO 


Collector-base voltage (Ie = 0) 


50V 


70V 


90V 


VCEX 


Collector-base voltage (Vbe =1.5V; 
Rbe = 10011) 


50V 


70V 


90V 


VCEO 


Collector-base voltage (Ib = 0) 


40V 


60V 


80V 


Vebo 


Emitter-base voltage (Ic = 0) 




5V 




Ic 


Collector-current 




15A 




Ib 


Base-current 




5A 




Ptot 


Total power dissipation at Tease ^25°C 

Tar^b ^25X 




75W 
1.8W 




"'"stg 


Storage temperature 


- 


B5to 150°C 


Tj 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



CoMector connected to tab. 




-q- 



TO-220 
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2N6486 
2N6487 
2N6488 



THERMAL DATA 



Rth j 
Rth i 



■case 
■amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



1.67 
70 



°C/W 
°G/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


Iqeo 


Collector-cutoff 


for 2N6486 


VcE = 20V 




1 


mA 




current (Ib = 0) 


for 2N6487 


VcE = 30V 




1 


mA 






for 2N6488 


VcE = 40V 




1 


mA 


Iqex 


Collector-cutoff 


for 2N6486 


VcE = 45V 




0.5 


mA 




current (Vbe=-1.5V 


for 2N 6487 


VcE = 65V 




0.5 


mA 




Rbe = ioon) 


for2N6488 

Tease =150°C 


VcE = 85V 




0.5 


mA 






for 2N6486 


VcE - 40V 




5 


mA 






for 2N6487 


VcE = 60V 




5 


mA 






for2N6488 


VcE = 80V 




5 


mA 


Iqer 


Collector-cutoff 


for 2N6486 


VcE = 35V 




0.5 


mA 




current(RBE=100a) 


for 2N6487 


VcE = 55V 




0.5 


mA 






for 2N6488 


VcE = 75V 




0.5 


mA 


•ebo 


Emitter-cutoff 
current (Ic = 0) 


Vbe = 5V 






1 


mA 


VCEO 


(sus)*Collector-emitter 


Ic = 200mA 












sustaining voltage 


for 2N6486 




40 




V 




(Ib = 0) 


for 2N6487 
for 2N6488 




60 
80 




V 
V 


VcER (sus)*Collector-emitter 


Ic = 200mA 












sustaining voltage 


for 2N6486 




45 




V 




(RBE = 100a) 


for 2N6487 
for 2N6488 




65 
85 




V 
V 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. IVIax. 


Unit 


VcEX (sus 


* Collector-emitter 
sustaining voltage 
(Vbe = -1.5V; 
Rbe = 10011) 


Ic = 200mA 
for 2N6486 
for 2N6487 
for 2N6488 


50 
70 
90 


V 
V 
V 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = 5A 
lc=15A 


Ib = 0.5A 
Ib = 5A 


1.3 
3.5 


V 
V 


Vbe* 


Base-emitter 
voltage 


lc = 5A 
lc= 15A 


VcE = 4V 
VcE = 4V 


1.3 
3.5 


V 
V 


hpE* 


DC current gain 


lc = 5A 
lc= 15A 


VcE = 4V 
VcE = 4V 


20 
5 


150 


— 


hfe 


Small signal 
current gain 


lc= 1A 
f = 1MHz 
lc=1A 
f = 1KHz 


VcE = 4V 
VcE = 4V 


5 
25 


— 



* Pulsed.: pulse duration = 300/xs, duty cycle ^2%. 
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2N6489 
2N6490 
2N6491 



EPITAXIAL-BASE PNP 



POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6489, 2N6490 and 2N6491 are silicon epitaxial-base PNP transistors 

mounted in Jedec TO-220 plastic package. 

They are intended for use in power linear and switching applications. 

The complementary NPN types are the 2N6486, 2N6487 and 2N6488 respectively. 



ABSOLUTE MAXIMUM RATINGS 


2N6489 


2N6490 


2N6491 


VcBO 


Collector-base voltage (Ie = 0) 


-50V 


-70V 


-90V 


VcEX 


Collector-base voltage (Vbe = 1-5V; 
Rbe = 100fl) 


-50V 


-70V 


-90V 


VCEO 


Collector-base voltage (Ib = 0) 


-40V 


-60V 


-80V 


Vebo 


Emitter-base voltage (Ic = 0) 




-5V 




Ic 


Collector-current 




-15A 




Ib 


Base-current 




-5A 




Ptot 


Total power dissipation at Tease ^25°C 

Tamb ^25°C 




75W 
1.8W 




Tstg 


Storage temperature 


— 


55 to 150°C 


Tj 


Junction temperature 




150°C 





INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




TO-220 



5/80 
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imm 
mm 
mrni 



THERMAL DATA 



'"'th j-case 
•'th j-amb 



Thermal resistance junction-case 
Thermal resistance junction-ambient 



max 
max 



1.67 
70 



X/W 
°C/W 



ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless 


otherwise specified) 


Parameter 


Test conditions 


iVIin. Typ. 


Max. 


Unit 


Iqeo 


Collector-cutoff 


for 2N6489 


VcE = -20V 




-1 


mA 




current (Ib = 0) 


for 2N6490 


VcE = -30V 




-1 


mA 






for 2N6491 


VcE = -40V 




-1 


mA 


Iqex 


Collector-cutoff 


for 2N6489 


VcE = -45V 




-0.5 


mA 




current (Vbe = 1-5V 


for 2N6490 


VcE = -65V 




-0.5 


mA 




Rbe= 100fl) 


for 2N6491 

Tease =1 50 °C 


VcE = -85V 




-0.5 


mA 






for 2N6489 


VcE = -40V 




-5 


mA 






for 2N6490 


VcE = -60V 




-5 


mA 






for 2N6491 


VcE = -80V 




-5 


mA 


Iqer 


Collector cutoff 


for 2N6489 


VcE = -35V 




-0.5 


mA 




current(RBE=100a) 


for 2N6490 


VcE = -55V 




-0.5 


mA 






for 2N6491 


VcE = -75V 




-0.5 


mA 


'ebo 


Emitter-cutoff 
current 


Vbe = -5V 






-1 


mA 


VcEO (sus 


*Collector-emitter 


Ic = -200mA 












sustaining voltage 


for 2N6489 




-40 




V 




(Ib= 0) 


for 2N6490 
for 2N6491 




-60 
-80 




V 
V 


VcER (sus 


*Collector-emltter 


Ic = -200mA 












sustaining voltage 


for2N6489 




-45 




V 




(RBE = T00n) 


for 2N6490 
for 2N6491 




-65 
-85 




V 
V 
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2N6489 
2N6490 
2N6491 



ELECTRICAL CHARACTERISTICS (continued) 



■ " "~ "- ■■ - '■■- - ■ 

Parameter 


Test conditions 


IVIin. Typ. 


JViax. 


Unit 


VcEx (sus)* Collector-emitter 
sustaining voltage 
(Vbe = 1.5V; 
Rbe= 1000) 


Ic = -200mA 
for 2N6489 
for 2N6490 
for 2N6491 


-50 
-70 
-90 


V 
V 
V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic = -5A; 
lc = -15A; 


Ib = -0.5A 
Ib = -5A 


-1.3 
-3.5 


V 
V 


Vbe* Base-emitter 
voltage 


Ic = -5A 
lc = -15A 


VcE = -4V 
VcE = -4V 


-1.3 
-3.5 


V 
V 


hpE* DC current gain 


Ic = -5A 
lc = -15A 


VcE = -4V 
VcE = -4V 


20 
5 


150 


— 


hfe Small signal 
emitter gain 


lc = -1A 
f = 1MHz 
lc = -1A 
f = 1KHz 


VcE = -4V 
VcE = -4V 


5 
25 


— 



Pulsed: pulse duration = 300/u.s, duty cycle ^2%. 
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MULTIEPITAXIAL MESA NPN 




HIGH VOLTAGE POWER SWITCH 

The 2N6544 and 2N6545 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case. They are intended for high voltage, fast switching applications. 



ABSOLUTE MAXIMUM RATINGS 


2N6544 


2N6545 


VCES 


Collector-emitter voltage (Vbe = 0) 


650V 


850V 


VCEX 


(Clamped) Collector-emitter voltage (Vbe = -5V) 


350V 


450V 


VcEO 


Collector-emitter voltage (le = 0) 


300V 


400V 


Vebo 


Emitter-base voltage (Ic = 0) 


9V 


Ic 


Collector current 


8A 


'cm 


Collector peak current (tp = 10ms) 


16A 


Ib 


Base current 


8A 


Ptot 


Total power dissipation at Tease ^25°C 


125W 


"^stg 


Storage temperature 


-65 to 200 °C 


Ti 


Junction temperature 


200 X 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions in mm 



CoHector connected to case 




TO-3 
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2Ne544 
2N654S 



THERMAL DATA 



Rth j-c 



Thermal resistance junction-case 



max. 1 .4 °C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25X unless otherwise specified) 


Parameter 


Test conditions 


IVIin. Typ. 


Max. 


Unit 


'CES 


Collector cutoff 
current (Vbe = 0) 


for2N6544 Vce = 650V 
for 2N 6545 Vce = 850V 

Tease =100°C 

for 2N 6544 Vce = 650 V 
for2N6545 Vce = 850V 


0.5 
0.5 

2.5 
2.5 


mA 
mA 

mA 
mA 


•CER 


Collector cutoff 
current (Rbe = 50a) 


Tease =100°C 

for2N6544 Vce = 650V 
for2N6545 Vce = 850V 


3 
3 


mA 
mA 


'ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 9V 


1 


mA 


Vceo (sus 


* Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc = 100mA 
for 2N 6544 
for2N6545 


300 
400 


V 
V 


VceX (sus) 


Collector-emitter 
sustaining voltage 
(clamped Eg/b) 


Ic/Ib = 5 
L= 180/xH 
Vbe = -5V 

Tease =100°C 

Velamp = rated VcEX (sus) 

Ic = 4.5A 

for2N6544 

for2N6545 

Velamp = rated Vceo (susr 100V 

lc = 8A 

for2N6544 

for2N6545 


350 
450 

200 
300 


V 
V 

V 
V 


U/b 


Second breakdown 
collector current 


t = 1 s (non repetitive) 
VcE = 100V 


0.2 


A 


Es/b 


Second breakdown 
energy 


L = AOfjiH 
Vbe = -4V 
Rbe = son 


500 


/.J 
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ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


hpE* 


DC current gain 


Ic = 2.5A VcE = 3V 
Ic = 5A VcE = 3V 


12 60 
7 35 


— 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc = 5A Ib = 1A 
Ic = 8A Ib = 2A 

Tease =100°C 

lc = 5A Ib = 1A 


1.5 
5 

2.5 


V 
V 

V 


Vbe (sat)* 


Base^mitter 
saturation voltage 


lc = 5A Ib = 1A 

Tease =100°C 

lc = 5A Ib = 1A 


1.6 
1.6 


V 
V 


fy 


Transition 
frequency 


lc = 0.3A VcE=10V 
f = 1MHz 


6 24 


MHz 


CcBO 


Collector-base 
capacitance 


VcB=10V Ie = 
f = 1MHz 


200 


PF 


*on 


Turn-on time 


RESISTIVE LOAD 

Ic = 5A Vc =250V 
Ibi = -Ib2 = 1A 


1 


)LtS 


ts 


Storage time 


4 


jLtS 


tf 


Fall time 


1 


flS 


ts 


Storage time 


INDUCTIVE LOAD 

Ic = 5A (pk) 

Ibi = 1A Vbe = -5V 

Tease =100°C 

for 2N6544 Ve,amp =350V 
for 2N6545 Ve,amp =450V 


4 


flS 


tf 


Fall time 


0.9 


/xS 



* Pulsed: pulse duration = 
For characteristic curves 



300/xs, duty cycle = 1.5%. 
see the BUW 35 type. 
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2NS546 



MULTIEPITAXIAL MESA NPN 



HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The 2N6546 and 2N6547 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case, intended in fast switching applications for high output power. 



ABSOLUTE MAXIMUM RATINGS 


2N6546 


2N6547 


VCES 


Collector-emitter voltage (Vbe = 0) 


650V 


850V 


VcEX 


(Clamped) Collector-emitter voltage (Vbe = -5V) 


350V 


450V 


VCEO 


Collector-emitter voltage (le = 0) 


300V 


400V 


Vebo 


Emitter-base voltage (Ic = 0) 


9V 


Ic 


Collector current 


15A 


'cm 


Collector peak current 


30A 


Ib 


Base current 


10A 


Ptot 


Total power dissipation at Tease ^ 25°C 


175W 


Tstg 


Storage temperature 


-65 to 200 °C 


Ti 


Junction temperature 


200°C 



INTERNAL SCHEMATIC DIAGRAM 




MECHANICAL DATA 



Dimensions In mm 



Collector connected to case 




87"'*" 


^-^tlT^ 




,_7ma. 








1 


'r:^::':r.i 




:•:;;:'::'•';; ''^ 



TO-3 



5/80 
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2^546 
2N8547 



THERMAL DATA 



Rthj-case Thermal resistance junction-case 



max. 



°C/W 



ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 



Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


Iqes 


Collector cutoff 
current (Vbe = 0) 


for 2N6546 Vce = 650V 
for2N6547 Vce = 850V 
Tease =100°C 
for 2N6546 Vce = 650V 
for2N6547 Vce = 850V 


1 

1 

4 
4 


mA 
mA 

mA 
mA 


Iqer 


Collector cutoff 
current (RBE = 50n) 


Tease =100°C 

for2N6546 Vce = 650V 
for 2N6547 Vce = 850V 


5 
5 


mA 
mA 


•ebo 


Emitter cutoff 
current (Ic = 0) 


Veb = 9V 


1 


mA 


VcEo (sus)*Collector-emitter 
sustaining voltage 
(Ib = 0) 


lc = 100mA 
for 2N6546 
for 2N6547 


300 
400 


V 
V 


VcEX 


(sus)* Collector-emitter 
sustaining voltage 
(clamped Es/b) 


Ic/Ib = 5 
L = 180^H 
Vbe = -5V 

Tease =100°C 

Velamp = rated Vqex (sus) 

lc = 8A 

for2N6546 

for2N6547 

Velamp = rated VcEOCsusplOOV 

lc= 15A 
for 2N6546 
for 2N6547 


350 
450 

200 
300 


V 
V 

V 
V 


's/b 


Second breakdown 
collector current 


t = 1 s (non repetitive) 
VcE= 100V 


0.2 


A 


Es/b 


Second breakdown 
energy 


L = AO^jlH 
Vbe = -4V 
Rbe = 50a 


2 


mJ 
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2N6547 



ELECTRICAL CHARACTERISTICS (continued) 



Parameter 


Test conditions 


Min. Typ. Max. 


Unit 


hpE* 


DC current gain 


Ic = 5A VcE = 2V 
lc=10A VcE = 2V 


12 60 
6 30 


— 


VcE (sat)* 


Collector-emitter 
saturation voltage 


lc=10A Ib = 2A 
lc=15A Ib = 3A 

Tease =100°C 

lc=10A Ib = 2A 


1.5 
5 

2.5 


V 
V 

V 


Vbe (sat)* 


Base-emitter 
saturation voltage 


lc=10A Ib = 2A 

Tease =100°C 

lc=10A Ib = 2A 


1.6 
1.6 


V 
V 


fl 


Transition 
frequency 


lc = 0.5A VcE=10V 
f = 1MHz 


6 24 


MHz 


CcBO 


Collector-base 
capacitance 


Vcb = 10V Ie = 
f = 1MHz 


360 


PF 


ton 


Turn-on time 


RESISTIVE LOAD 

Vcc = 250V lc=10A 
Ibi = -Ib2 = 2A 


1 


^s 


ts 


Storage time 


4 


/xS 


tf 


Fall time 


0.7 


fiS 


ts 


Storage time 


INDUCTIVE LOAD 

lc= 10A(pk) 

Ibi = 2A Vbe = -5V 

L = ^so^lH 

Tease =100X 

for2N6546 Ve,amp = 350V 
for2N6547 Ve.amp = 450V 


5 


/xS 


tf 


Fall time 


1.5 


/XS 



* Pulsed: pulse duration = 
For characteristic curves 



SOOfjiS, duty cycle = 1.5%. 
see the BUW 45 type. 
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2Ne782 



MULTIEPITAXIAL PLANAR NPN 



SWITCHING AND GENERAL PURPOSE 

The 2N6702 is a silicon multiepitaxial planar NPN transistor and is mounted in Jedec 

TO--220 plastic package. 

It is intended for various switching and general purpose applications. 



ABSOLUTE MAXIMUM RATINGS 



VcEV 
VcEO 

Vebo 
Ic 

'cm 
Ib 

Ptot 
Tstg 



Collector-emitter voltage (Vbe = -1-5 V) 

Collector-emitter voltage (Ig = 0) 

Emitter-base voltate (1^ =0) 

Collector current 

Collector peak current 

Base current 

Total power dissipation (Tease ^ 25° C) 

Storage temperature 

Junction temperature 



140 


V 


90 


V 


7 


V 


7 


A 


10 


A 


5 


A 


50 


W 


-65 to 150 


°C 


150 


°c 



INTERNAL SCHEMATIC DIAGRAM 



MECHANICAL DATA 




Dimensions in mm 



Collector connected to tab. 




.a?'"*^ 


1^ 






-^ 




1^ 


J* 





TO-220 
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10/82 



2N6702 



THERMAL DATA 


Rth j-case Thermal resistance junction-case 


max. 


2.5 °C/W 


ELECTRICAL CHARACTERISTICS (Tease 


= 25°C unless otherwise specified) 


Parameter 


Test conditions 


Min. Typ. 


Max. 


Unit 


•cEv Collector cutoff 
current 
(Vbe=-1.5V) 


VcE = 140V 
VcE = 140V 
at Tease = 125 


°C 


100 
1 


MA 
mA 


'ebo Emitter cutoff 
current (Ic = 0) 


Veb = 7V 


100 


MA 


VcEO(sus) Collector-emitter 
sustaining voltage 
(Ib = 0) 


Ic = 100mA 


90 


V 


VcE(sat)* Collector-emitter 
saturation voltage 


Ic = 5A; 
lc=7A; 


Ib =0.5A 
Ib=0.7A 


0.8 
1.5 


V 
V 


VBE(sat) * Base-emitter 

saturation voltage 


Ic = 5 A; 


Ib=0.5A 


1.5 


V 


hpE* DC current gain 


Ic = 0.2A; 
lc= 5A; 


VcE=2V 
VcE = 2V 


30 
20 


— 


hfe Small signal 
current gain 


Ic = 0.5A; 
f = 5MHz 


VcE = 10V 


4 


40 


— 


fy Transition frequency 


Ic = 0.5A; 
f = 5l\/lHz 


VcE = 10V 


20 


200 


MHz 


CcBo Collector base 
capacitance 


Ie = 0; 

f = 100KHZ 


Vcb = 10V 


50 


150 


PF 


h/b Second breakdown 


VcE = 20V; 


t= 100 ms 


2.5 


A 


td Delay time 


Ic = 5A; 
Vcc = 70V 


Ibi =0.5A 


0.1 


MS 


tr Rise time 


0.25 


MS 


ts Storage time 


Ic=5A;Ibi = 
Vcc = 70V 


-Ib2=0.5A 


1 


MS 


t^ Fall time 


0.5 


MS 


* Pulsed: pulse duration = 300 jusec 


.;duty cycle < 


2%. 







706 



DESIGN AND TECHNICAL NOTES APPLICABLE TO POWER DEVICES 



DN300- HORIZONTAL DEFLECTION IN B/W TV SETS USING THE 
SGS-ATES DARLINGTONS BU806/7 

Horizontal deflection circuits for B/W receivers using the BU806 and BU807 darlingtons 
driven by the TDA1180. A short reliability report on the TO-220 plastic package is in- 
cluded. 

DN306- PARALLEL CONNECTION OF HIGH VOLTAGE TRANSI- 
STORS 

Connecting high-voltage transistors in parallel; obtaining good performance and reliable 
operation. 

DN307 - AUDIO AMPLIFIERS 

Audio amplifiers with output powers of 35W, BOW and 75W using complementary power 
transistors. Full constructional details are provided. 

DN308- DRIVING CIRCUITS FOR SGS-ATES SWITCHING TRAN- 
SISTORS 

Driving circuits which optimize the switching efficiency of power stages. This conside- 
ration is of particular importance when the duty cycle or switching frequency is varia- 
ble. 



DN323-BUW34 AND BUW44 HIGH VOLTAGE TRANSISTOR AP- 
PLICATIONS: 400W AND 600W SWITCH-MODE MAINS 
ISOLATED SUPPLIES 

The design of two switch-mode regulated supplies: 24V/400W and 24V/600W. Details 
of the performance and construction are included. 

DN328~ OPTIMUM BASE DRIVE VERSUS COLLECTOR CURRENT 
WAVEFORM 

Improving the switching behaviour of power devices for both triangular and trapezoidal 
collector current waveforms. 



DN335 - REVERSE SECONDARY BREAKDOWN 

A description of the phenomenon and power transistor ratings for both clamped and un- 
damped Eg/b stresses. 

DN336 - DIRECT SECONDARY BREAKDOWN 

A description of the Ig/b rating in power transistors and how to obtain reliable operation 
in repetitive pulse conditions. 
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DN337 - COMPLEMENTARY PAIRS IN SWITCHING APPLICATIONS 

The advantages of complementary transistors in circuit design. Includes an application 
example: a 720W switch-mode converter in bridge configuration. 

TN146- USING THE L200 ADJUSTABLE VOLTAGE AND CURRENT 
REGULATOR 

Description and applications of the L200, versatile variable regulator (2.85 to 36V, 2A max.) 

TN150 - 40 INDUSTRIAL APPLICATION IDEAS 

Industrial applications for linear integrated circuits and power transistors. 



All these Design and Technical Notes can be obtained free of charge from the SGS-ATES 
sales network. 
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